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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


War  Department,  Ordnance  Office, 

Washington,  October  1, 1896. 

Sm :  I  have  the  honor  to  submit  the  following  report  of  the  principal 
operations  of  the  Ordnance  Department  during  the  fiscal  year  ended 
June  30, 1896,  with  such  remarks  and  recommendations  as  the  interests 
of  this  branch  of  the  military  service  seem  to  require. 

The  fiscal  resources  and  expenditures  of  the  Department  during  the 
year  were  as  follows,  viz : 

Amonnt  in  the  Treasury  to  the  credit  of  the  appropriations  on  June  30, 
1895 $2,868,744.16 

Amount  in  the  Treasury  not  reported  to  the  credit  of  the  appropria- 
tions on  June  30, 1895 795.27 

Amount  in  Government  depositories  to  the  credit  of  disbursing  officers 
and  others  on  June  30, 1895 414,515.54 

Amount  of  appropriations  for  the  service  of  the  fiscal  year  ended  June 
30,1896 2,780,739.02 

Amounts  refunded  to  ordnance  appropriations  in  settling  accounts 
during  the  fiscal  year  ended  June  30, 1896 13,840.67 

Gross  amount  received  during  the  fiscal  year  ended  June  30, 1896,  from 
sales  to  officers ;  from  rents ;  from  collections  from  troops  on  account 
of  losses  of  or  damage  to  ordnance  stores ;  from  Chicago,  Rock  Island 
and  Pacific  Railroad  Company;  from  powder  and  projectiles  (pro- 
ceeds of  sales) ;  from  sales  of  condemned  stores ;  from  testing  machine, 
and  from  aU  other  sources  not  before  mentioned 262, 360. 19 

Total 6,340,994.85 

Amount  of  expenditures  during  the  fiscal  year  ended  June  30,  1896, 

including  expenses  attending  sales  of  condemned  stores,  exchange 

of  powder,  etc 4,089,931.42 

Amount  deposited  in  Treasury  during  the  fiscal  year  ended  June  30, 

1896,  as  proceeds  of  sales  of  Government  property 9, 799. 22 

Amonnt  turned  into  the  surplus  fund  on  June  30,  1896 11, 499. 65 

Amount  in  Government  depositories  to  the  credit  of  disbursing  officers 

and  others  on  June  30, 1896 -       425,003.77 

Amonnt  transferred  from  ordnance  appropriations  in  settling  accountB 

during  the  fiscal  year  ended  June  30, 1896 13, 916. 51 

Amount  in  the  Treasury  not  reported  to  the  credit  of  appropriations 

on  June  30, 1896 747.42 

Amount  in  the  Treasury  to  the  credit  of  appropriations  on  June  30, 

1896 1,790,096.86 

Total 6,340,994.85 
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ARMING  AND  EQUIPPINa  THE  MILITIA   OP  THE  UNITED   STATES. 

The  requisitions  from  the  difi'erent  States  for  ordnance  and  ordnance 
stores  have  been  filled  during  the  year  to  the  extent  which  the  limited 
appropriation  for  arming  and  equipping  the  militia  would  permit.  The 
insufficiency  of  this  appropriation  for  completely  arming  and  equipping 
the  militia  has  been  shown  by  urgent  applications  for  stores  which  could 
not  be  supplied  under  the  appropriation.  This  is  a  repetition  of  the 
experience  of  former  years,  and  attention  has  been  invited  to  it.  in 
previous  reports. 

Three  recommendations  were  submitted  to  the  Secretary  of  War  in 
my  annual  report  of  last  year,  for  action  by  Congress,  to  improve  the 
armament  and  equipment  of  the  militia  without  increase  of  the  appro- 
priation for  this  pur][)ose.  These  recommendations  were  approved  and 
submitted  to  Congress.    The  first  was  as  follows : 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  eusembledf  That  hereafter  when  any  State,  Territory,  or  the  District  of 
Columbia  turns  in  to  the  War  Department  arm^,  equipments,  or  other  military  sup- 
plies, under  instructions  frcrm  the  Secretary  of  War,  obsolete  or  unserviceable,  which 
have  been  issued  by  said  Department  under  the  law  for  arming  and  equipping  the 
militia,  the  Secretary  of  War  will  cause  the  value  of  such  old  and  unserviceable  or 
obsolete  material  turned  in  to  be  determined,  and  will  report  its  value  from  time  to 
time  to  the  Secretary  of  the  Treasury,  who  is  directed  to  then  credit  to  the  appro- 
priation for  arming  and  equipping  the  mQitia  the  amounts  so  reported  to  him  by  the 
Secretary  of  War ;  and  the  necessary  amount  is  hereby  appropriated  for  the  purpose. 
The  Secretary  of  War,  on  receiving  notification  from  the  Secretary  of  the  Treasury 
that  the  amounts  have  been  carried  to  the  appropriation  aforesaid,  will  credit  the 
respective  States,  Territories,  or  District,  as  the  case  may  be,  with  the  amounts  to 
which  each  shall  be  entitled. 

1  respectfully  invite  your  attention  to  the  statement  made  in  my 
last  annual  report  of  the  advantages  which  would  accrue  jfrom  this 
law.  It  would  give  to  the  militia  some  valuable  service-pattern  sup- 
plies in  exchange  for  practically  useless  material  now  in  the  x)ossession 
of  the  States,  and  it  is  desirable  that  the  possibility  that  State  troops 
might  some  time  be  called  into  actual  service  armed  and  equipped 
with  such  obsolete  and  practically  useless  supplies  should  be  avoided. 
It  is  not  known  that  Congress  took  any  action  in  regard  to  this  recom- 
mendation other  than  the  introduction  of  a  bill  (H.  E.  2781)  containing 
this  provision  in  the  House  and  its  reference  to  the  Committee  on  Mili- 
tary Affairs,  though  it  is  believed  that  this  provision  was  contained  in 
some  of  the  comprehensive  militia  bills  which  were  introduced  and  not 
passed. 

As  the  recommendation  is  still  before  Congress,  it  is  hoped  that  action 
thereon  may  be  taken  at  its  next  session. 

The  other  two  recommendations  are  contained  in  the  following  bill, 
which  was  introduced  in  both  Houses,  and  passed  by  the  Senate  March 
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18, 1896,  and  which  is  now  before  the  House  Military  Ck)minittee,  and 
which  did  not  pass  the  House.    The  bill  is  as  follows : 

A  BILL  authorising  the  Secretary  of  War  to  isane  Springfield  rifles  to  each  State  and  Territory  for 

the  National  Goards  thereof,  in  exchange  for  other  rifles  now  held. 

Be  it  enacted  by  the  Senate  and  House  of  Repreaentativea  of  the  United  States  of  America 
in  Congress  assembledy  That  the  Secretary  of  War  is  hereby  aathorized  to  issue  to 
the  governors  of  the  several  States  and  Territories  such  namber  of  Springfield 
breech-loaduig  rifles,  caliber  forty -five  one-hondredths  of  an  inch,  as  are  now 
reqnired  for  arming  all  of  the  regularly  organized,  armed,  and  equipped  militia 
(generally  known  as  the  National  Guard)  of  each  State  and  Territory  that  are  not 
already  sapplied  with  this  arm :  Provided,  That  each  State  or  Territory  be  reqnired 
on  receipt  of  the  new  arms  to  turn  into  the  Ordnance  Department,  United  States 
Army  (without  receiving  any  money  credit  therefor),  all  the  arms  now  in  its  posses- 
sion, except  its  Springfield  rifles,  caliber  forty-five  one-hundredths  of  an  inch. 

Sec.  2.  That  each  State  and  Territory  shall  hereafter  make  an  annual  return  to 
the  Secretary  of  War  of  all  the  arms  issued  to  them  under  this  or  any  former  act  of 
Congress  as  provided  for  in  the  act  of  February,  eighteen  hundred  and  eighty-seven, 
making  a  permanent  annual  appropriation  for  arming  and  equipping  the  militia. 

Sec.  3.  That  any  State  or  Territory  may,  in  addition  to  the  stores  and  supplies 
issued  under  the  provisions  of  this  act  and  the  act  of  February,  eighteen  hundred 
and  eighty-seven,  purchase  for  the  use  of  its  National  Guard  or  Reserve  Militia,  at 
regulation  prices  for  cash  at  place  of  sale,  such  stores  and  supplies  from  any  depart- 
ment of  the  Army  as,  in  the  opinion  of  the  Secretary  of  War,  can  be  spared. 

I  respectfully  invite  your  attention  to  the  recommendations  in  my 
last  annual  report  for  the  enactment  of  the  provisions  contained  in 
sections  1  and  2  of  tlie  above  bill.  The  very  great  importance  of  these 
provisions  for  the  efficiency  of  our  National  Guard  is  now  so  well  known 
to  the  National  Guard  and  to  Congress  that  it  is  reasonable  to  sup- 
X)0se  this  law  will  be  passed  by  Congress  at  its  next  session. 

While  section  3  is  relatively  of  less  value,  it  is  nevertheless  very 
important,  and  would  be  of  great  advantage  to  the  State  troops,  and 
no  objection  to  its  enactment  is  known. 

Regulations  now  require  that  the  stores  supplied  to  States  under  the 
law  for  arming  and  equipping  the  militia  shall  conform  to  the  arma- 
ment and  equipment  of  the  Eegular  Army.  It  is  well  known  that  the 
limited  appropriation  is  sufficient  to  supply  only  a  small  portion  of 
the  arms  and  equipments  required  by  some  of  the  States,  and  that  the 
remainder  is  obtained  with  appropriations  made  by  the  States  them- 
selves. The  States  desire  that  these  supplies  obtained  with  their 
own  appropriations  should  be  the  same  as  those  furnished  by  the  Gen- 
eral Government  and  those  used  by  the  Eegular  Army,  and  it  is  of  the 
utmost  importance  for  military  reasons  that  they  should  be  the  same. 
It  is  unreasonable,  therefore,  that  the  General  Government  should 
refuse  to  sell  such  supplies,  and  y^t  there  is  no  law  to  permit  it.  The 
result  is  that  the  States  are  not  generally  able  to  procure  uniform  arms 
and  equipments  with  their  own  appropriations,  although  this  Depart- 
ment has  uniformly  done  all  in  its  power  to  aid  them  in  accomplishing 
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this  by  famishing  patterns  and  drawings  and  specifications  for  mana- 
facture.  There  should  be  added  to  this  section  3  a  clause  to  provide 
for  crediting  the  proceeds  of  such  sales  to  the  appropriations  to  which 
they  belong,  in  order  to  permit  the  departments  to  which  they  belong 
to  replace  therewith  the  supplies  sold. 

ROCK  ISLAND   ARSENAL. 

The  work  to  be  carried  on  in  the  various  departments  at  the  arsenal 
included  the  completion  of  fifty  3.2-inch  field-gun  carriages,  with  their 
limbers  complete,  twenty  5-inch  siege-gun  carriages,  and  twelve  7-inch 
howitzer  carriages. 

The  receipts  at  this  post  from  the  Army,  with  smaller  lots  from  the 
militia  and  sundry  persons,  consisted  of  780  lots,  weighing  about  550,000 
X)Ounds,  and  the  issue  principally  to  the  Army  amounted  to  1,894  lots, 
aggregating  in  weight  1,300,000  pounds. 

The  water-supply  system  at  the  arsenal  has  been  increased  by  enlarg- 
ing the  pump  house  capacity  and  putting  in  practically  new  boilers, 
while  the  boiler  plant  at  Shop  C  has  been  renewed  by  the  addition  of 
two  water-tube  Webber  boilers  having  a  capacity  of  about  200  horse- 
power each. 

Additions  have  been  made  to  the  machinery  plant  of  three  engine 
lathes  and  two  drilling  machines,  while  the  machine  for  turning  the 
side  bars  of  saddletrees  is  partially  completed. 

The  improvements  of  the  dikes  about  the  island  and  water-power 
system  have  been  completed,  except  a  part  pertaining  to  the  Moline 
water-power  dam  wall,  on  which  work  is  progressing. 

The  erection  of  the  new  superstructure  of  the  Eock  Island  Kailroad 
bridge  and  the  alteration  of  masonry  piers  and  abutments  have  been  in 
progress,  and  it  is  expected  that  they  will  be  completed,  so  far  as  the 
resumption  of  traffic  over  the  bridge  is  concerned,  about  the  1st  of 
December  next,  and  entirely  completed  about  one  month  later. 

The  attention  of  the  Secretary  of  War  and  of  Congress  has  been 
frequently  invited  to  the  fact  that  modern  field  and  siege  artillery  dif- 
fers so  completely  from  and  is  so  vastly  superior  in  power,  accuracy, 
and  rapidity  of  fire  to  the  artillery  of  these  classes  used  in  our  civil 
war  that  this  old  artillery  would  be  nearly  useless  in  any  ftiture  war. 
In  fact,  the  siege  artillery  has  already  been  condemned  and  practically 
disposed  of,  and  there  is  none  of  it  on  hand. 

All  the  types  of  guns  and  carriages  for  this  new  field  and  siege  artil- 
lery have  been  completed,  manufactured,  tested,  and  adopted  (except 
that  some  modifications  and  improvements  are  still  in  progress);  our 
few  light  batteries  have  been  equipped  with  the  new  field  guns  and 
material,  and  some  of  these  have  also  been  issued  to  State  troops.  A 
large  number  of  field  guns  and  carriages  are  still  called  for  by  and 
required  for  State  troops;  but  it  is  most  important  that  we  should 
have  a  reserve  of  both  field  and  siege  artillery  for  issue  in  case  of  any 
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emergency  whicli  might  require  the  use  of  land  troops.    The  impor- 
tance of  this  can  not  be  overstated. 

The  discussion  of  this  subject  with  committees  of  Congress,  and  the 
action  of  such  committees  at  the  last  session  of  Congress,  show  that 
the  necessity  for  providing  this  artillery  was  appreciated. 

The  arsenal  designed  for  the  manufacture  of  the  carriages,  imple- 
ments, and  equipments,  and  harness  for  both  field  and  siege  artillery,  is 
the  Eock  Island  Arsenal.  It  is  the  one  that  is  best  suited  for  this 
work.  All  of  these  carriages  are  of  steel  and  are  of  new  types,  and 
the  requirements  admit  of  only  the  highest  excellence  in  the  character 
of  work  that  it  is  possible  to  obtain.  No  special  appropriation  for  the 
plant  for  these  manufactures  has  been  made,  and  the  only  provision  is 
that  of  the  machine  shop,  forging  shop,  and  foundry,  which  were  fitted 
up  with  the  plant  necessary  for  the  economical  erection  of  the  arsenal, 
and  the  addition  of  a  few  machines  of  special  importance  that  could  be 
added  with  funds  available  for  the  work  from  time  to  time.  This  pro- 
vision is  not  the  very  best  for  convenient  and  economical  work,  and 
even  when  crowded  unduly  its  utmost  limit  of  capacity  is  the  produc- 
tion of  about  50  field  steel  carriages  and  limbers,  50  caissons  and  lim- 
bers, 8  combined  battery  wagons  and  forges,  and  20  siege  carriages 
and  limbers  per  annum. 

The  arsenal  shop  specially  designed  for  the  manufacture  of  these 
carriages  is  the  shop  east  of  and  adjacent  to  the  forging  shop  (known 
as  Shop  G).  It  is  proposed  to  install  power,  heating,  and  lighting  in 
this  shop,  and  at  the  present  time  enough  machines  to  rather  more  than 
double  the  capacity  or  output  per  annum,  and  to  arrange  for  more 
economical  and  convenient  work.  The  plans  embrace  also  the  installa- 
tion in  the  adjacent  wing  of  the  forging  shop  (Shop  E)  the  necessary 
increase  of  forging  plant,  which  constitutes  a  large  and  important  part 
of  this  work.  An  estimate  of  $75,875  for  this  purpose  is  included  in 
my  annual  estimates  for  this  year,  and,  as  is  indicated  by  what  has  been 
stated,  the  introduction  of  this  plant  is  deemed  of  the  utmost  impor- 
tance to  our  military  establishment. 

The  plans  contemplate  the  ultimate  addition  to  this  plant  of  all  the 
machines  that  the  Shop  G  mentioned  can  accommodate,  for  use  in 
times  of  emergency,  and  it  is  believed  that  the  shop  has  sufficient 
capacity  when  so  utilized,  in  connection  with  such  work  as  could  still 
be  performed  in  the  general  machine  shop,  to  make  the  annual  output 
about  240  field  carriages,  360  caissons,  40  combined  battery  wagons 
and  forges,  30  traveling  carriages  and  limbers  for  the  5-inch  siege  gun, 
30  carriages  and  limbers  for  the  7-inch  siege  howitzer,  and  30  carriages 
for  the  7-inch  siege  mortar  per  annum. 

WATERVLIET  ARSENAL. 
SE  ACQ  AST   GUN  FACTORY. 

Owing  to  the  insufficiency  of  available  funds  for  finishing  and 
assembling  guns,  work  at  the  Army  Gun  Factory  has  been  retarded 
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daring  the  past  year  and  a  number  of  the  employees  have  been  dis- 
charged. By  April  and  May  last  the  gun  shop  was  running  at  only 
about  half  its  full  capacity.  Of  the  sum  of  $443,458,  submitted  by  the 
Department  in  its  annual  estimates  for  1896  for  finishing  and  assem- 
bling guns,  Congress  appropriated  only  $225,000,  or  about  one-half  the 
sum  needed  to  keep  the  shop  running  at  its  full  capacity.  However, 
the  output  at  the  Gun  Factory  during  the  past  year  has  been  as  follows : 
Ten  8-inch,  nine  10-inch,  and  nine  12-inch  guns  completely  assembled,and 
in  addition  a  number  of  guns  advanced  toward  completion,  making  a 
total  equivalent  of  about  thirteen  and  a  half  8-inch,  thirteen  and  one- 
third  10-inch,  and  ten  and  three-quarters  12-inch  guns.^  In  addition 
to  these  heavy  guns  there  have  been  completed  ten  5-inch  siege  rifles, 
ten  7-inch  siege  howitzers,  and  ten  3.6-iuch  field  mortars;  also  six 
7-inch  siege  mortars  have  been  nearly  completed;  three  3.2-inch  rifles 
have  been  converted  to  rapid-fire  guns  by  relining  and  fitting  with  the 
Dashiell,  Fletcher,  and  Seabury  breech  mechanisms,  respectively.  A 
Gerdom  3.2-inch  rapid-fire  gun  has  also  been  manufactured.  Consider- 
able other  work  in  the  nature  of  alterations  and  repairs  has  been 
accomplished  during  the  year. 

The  equipment  of  the  south  wing  for  the  manufacture  of  16-iuch 
guns  will  be  finished  before  the  expiration  of  the  present  calendar  year, 
all  of  the  machinery  having  now  been  delivered  and  erected.  The  back- 
rest bearings  and  boring-bar  rest  bearings  for  the  four  16-inch  gun  lathes 
are  now  being  finished,  bored,  and  turned  in  place.  Work  on  the  shaft- 
ing and  belting  of  these  lathes  is  nearing  completion.  Throughout  this 
plant  the  necessary  number  of  friction  clutches  has  been  provided,  so 
that  the  whole  or  any  part  of  it  may  be  thrown  out  of  connection  if 
desired.  The  interior  cylinder  of  the  jacket-heating  furnace  has  recently 
been  replaced  by  a  new  one,  after  being  subjected  to  a  continuous  serv- 
ice for  about  five  years.  Designs  and  estimates  have  been  prepared  for 
a  new  heating  furnace  for  shrinkage  purposes,  to  be  operated  by  means 
of  oil  gas.  This  furnace  will  be  of  such  proportions  as  to  admit  of  heat- 
ing and  handling  the  largest  forgings  for  16-inch  guns,  and  promises 
good  results.  An  estimate  for  its  construction  is  included  in  the  annual 
estimates  submitted  by  the  Department.  The  new  skeleton  reamer 
heads  referred  to  in  my  last  annual  report  have  been  subjected  to  trial 
and  proved  to  be  a  complete  success.  All  the  important  gauges  and 
templets  required  to  secure  uniformity  in  the  parts  of  breech  mechanism 
of  different  guns,  and  interchangeability  of  such  parts,  have  been 
completed. 

FIELD   AND   SIEGE   GUN   FACTORY. 

In  addition  to  the  large  factory  for  finishing  and  assembling  seacoast 
guns,  there  is  at  this  arsenal  an  excellent  small  shop,  made  by  the 

^  The  total  number  of  seacoast  gnus  completed  at  the  Gnu  Factory  siuco  the  com- 
pletion of  the  first  wing  of  the  factory  and  the  commencement  of  work  therein,  1891, 
is  forty  8-inch,  forty-one  10-inch,  and  tweuty-oue  12-iuch. 
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utilization  of  a  gun-carriage  timber  shed  (one  of  the  buildings  of  the  old 
establishment)  for  the  manufacture  of  field  and  siege  guns.  It  is  prop- 
erly equipped  with  a  heating  furnace  and  shrinkage  pit  and  a  few 
machines  sufficient  for  the  manufacture  of  50  field  guns  per  annum. 
The  shop  has  sufficient  room  for  -enoagh  additional  machines  for 
increasing  its  capacity  to  about  three  times  the  present  capacity.  In 
view  of  the  imperative  necessity  for  providing  our  military  establish- 
ments with  a  limited  number  of  modern  field  and  siege  guns  for  imme- 
diate use  in  case  of  emergency,  I  know  of  nothing  in  connection  with 
the  operations  of  the  Ordnance  Dei)artment  of  greater  importance  than 
the  increase  of  the  capacity  of  this  shop,  and  an  estimate  of  $48,000 
for  the  purchase  of  the  necessary  machines  and  fixtures  for  this  increase 
of  capacity  is  submitted  in  my  annual  estimate  this  year. 

WATER   POWER. 

The  new  water-power  plant  described  in  my  last  annual  report  was 
finished  last  autumn,  and  has  since  been  in  successful  operation.  It 
became  necessary  to  operate  this  power  plant  during  the  greater  part 
of  last  winter  from  the  gun  shop  by  means  of  electricity,  in  order  to 
run  the  lower  shops  and  the  water-supply  pump,  as  the  water  was  with- 
drawn from  the  Erie  Canal  for  a  considerable  time  by  the  State  authori- 
ties for  the  purpose  of  surveys  and  repairs.  Under  such  circumstances 
it  is  found  to  be  more  economical  to  run  the  lower  shops  and  the  pump- 
ing station  electrically  from  the  gun  shop  than  to  employ  the  existing 
independent  steam-x)ower  plant  for  this  purpose.  On  two  different 
occasions  during  the  past  winter,  owing  to  pressure  which  caused  back 
water  to  rise  several  feet  above  the  basement  floor,  on  which  the  tar- 
bines  are  located,  a  complete  stoppage  of  the  water  power  resulted  for 
about  a  week  in  each  case,  during  which  time  the  lower  shops  were 
ran  entirely  by  electricity  from  the  gun  shop.  These  incidents  illus- 
trate the  wisdom  of  the  provision  made  originally  in  installing  the 
electric-light  and  power  plant  so  as  to  run  one  of  the  generators  at  the 
lower  station  as  a  motor,  with  current  supplied  from  the  station  in 
the  gun  shop.  The  motor  capacity  of  this  generator  is  about  65 
horsepower.  The  requirements  were,  however,  on  several  occasions 
considerably  in  excess  of  this,  especially  on  account  of  the  increased 
demand  for  water  supply,  so  that  it  became  necessary  to  make  arrange- 
ments whereby  the  second  generator  in  the  lower  station  could  also  be 
operated  as  a  motor  simultaneously  with  the  other.  The  electric  light 
and  power  plant  after  another  year's  trial  has  given  very  gratifying 
results. 

WATER  SUPPLY. 

The  new  water  tower,  with  its  equipment  and  the  necessary  connec- 
tions, has  been  completed  to  the  extent  of  the  appropriations,  and  has 
been  in  operation  for  several  months.  An  independent  and  satisfactory 
supply  of  water  for  the  operation  of  the  shops,  and  to  a  limited  extent 
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for  fire  protection,  has  been  thus  established.  There  still  remains  the 
necessity  for  creating  a  sabdivision  of  the  existing  water  system  so  as 
to  supply  quarters,  offices,  etc.,  with  pure  water  suitable  for  drinking 
purposes.  This  can  be  accomx)lished  by  supplementing  the  system  of 
distributing  pipes  at  the  post  with  a  5-inch  main  and  by  procuring 
a  new  tank  for  the  water  tower  to  contain  doubly  filtered  water  for 
domestic  purposes.  The  proposed  system  for  fire  protection  at  this 
post  has  been  inaugurated  during  the  present  year,  but  the  sum  appro- 
priated was  only  sufficient  to  procure  a  few  of  the  most  needed  appli- 
ances, such  as  steam  fire  engine,  two  hose  carts,  1,200  feet  of  2^-inch 
cotton  fire  hose,  and  the  installation  of  an  electric  fire-alarm  system. 
These  arrangements  will  still  require  for  their  completion  a  ladder 
truck,  stationary  hose  racks  in  the  shops,  stationary  ladders  for  access  to 
the  roofs  of  the  gun  shops,  an  extension  of  the  distributing  main  around 
the  south  wing  of  the  gun  shop,  and  an  increased  number  of  hydrants. 

Coal-storage  bins  have  been  erected  during  the  past  year  west  of  the 
boiler  house  of  the  gun  shop.  The  foundation  of  the  coal  bins  is  of  con- 
crete, and  the  superstructure  is  a  combined  construction  of  iron  and 
wood,  insuring  great  rigidity  and  endurance,  and  reducing  the  cost  for 
maintenance  to  a  minimum.  The  coal-storage  capacity  of  the  gun  fac- 
tory is  about  3,000  tons — namely,  1,500  tons  in  coal-storage  bins,  and 
1,500  tons  between  and  beneath  the  trestles  of  the  bins. 

The  condition  of  the  masonry  of  the  sea  walls  and  the  culvert  at  the 
north  end  of  the  Arsenal  grounds  is  such  as  to  urgently  require  exten- 
sive repairs. at  this  time. 

WATERTOWN   ARSENAL. 
SEACOAST  GUN-CARRIAGB  FACTORY. 

The  gun-carriage  work  at  this  post  has  progressed  satisfactorily  dur- 
ing the  year,  the  output  being  six  barbette  carriages,  f.  p.  for  15-inch 
S.  B.  gun;  four  barbette  carriages  for  10-inch  B.  L.  rifle;  one  barbette 
carriage  for  12-inch  B.  L.  rifle;  five  disappearing  carriages  for  8-inch 
B.L.  rifle;  one  disappearing  carriage  for  10-inch  B.  L.  rifle;  twogun-lifb 
carriages  for  12inch  B.  L.  rifle,  all  completed.  In  addition,  considerable 
work  has  been  done  on  six  12-inch  spring-return  mortar  carriages;  six 
7-inch  siege-mortar  carriages  and  platforms;  three  12-inch  gun-lift  car- 
riages to  be  altered  to  nondisappearing  barbette  carriages;  two  15-inch 
front-pintle  carriages  altered  to  new  model,  and  five  10-inch  disappear- 
ing carriages.  Besides  this  work,  a  large  number  of  spare  parts  and 
implements  for  carriages,  articles  for  mechanical  maneuvers,  and  sev- 
erial  thousand  cast-iron  projectiles  of  all  calibers  have  been  manufac- 
tured. The  construction  of  12-inch  disappearing  carriages  at  this  post 
has  necessitated  the  jmrchase  of  a  larger  planer  than  any  heretofore 
contemplated,  and  a  contract  has  been  awarded  for  an  iron  planer  12 
feet  by  10  feet  by  25  feet,  which  will  be  set  up  in  the  erecting  shop,  as 
the  other  shops  are  too  narrow  for  it. 
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With  the  increased  quantity  of  work  done  at  this  post  it  is  found 
that  the  foundry  has  not  the  capacity  required.  Under  recent  appro- 
priations the  facilities  for  carriage  manufacture  have  been  increased  by 
an  additional  boiler  plant  and  engine.  This  will  give  sufficient  boiler 
capacity  to  run  all  the  engines^  supply  the  steam  heating  arrangements, 
and  run  a  75-horsepower  dynamo.  It  is  also  contemplated  to  equip 
one  of  the  large  cranes  in  the  erecting  shop  now  operated  by  hand  power 
with  electric  power  as  soon  as  the  electric  plant  can  be  installed. 

It  is  proposed  to  remove  the  open  blacksmith  shop  to  the  cellar  of 
the  machine  shop,  where  it  will  not  accumulate  dirt,  and  where  the 
belts  will  not  be  so  quickly  destroyed.  A  small  engine  of  about 
15-horsepower  will  be  all  the  power  then  required  for  the  blacksmith 
shop  to  run  the  shears  and  bolt  machine,  and  these  will  only  run  at 
intervals,  not  amounting  to  a  month  in  the  whole  year.  Then,  by  dis- 
pensing with  the  present  wire-rope  transmission,  a  considerable  saving 
in  horsepower  will  be  effected. 

It  is  very  necessary  that  proper  storage  should  be  provided  for  the 
seacoast  carriages  after  their  completion  and  before  they  are  shipped 
to  their  final  destination.  At  present  the  only  method  available  is  to 
place  the  carriages  in  the  open  air,  near  the  arsenal  railway  track,  and 
to  provide  expensive  and  ineffectual  protection  from  the  weather  with 
canvas  and  board  covers.  This  method  also  involves  great  expense  iu 
unloading  and  loading  the  carriages.  A  building  for  this  purpose  was 
included  in  the  original  design  for  the  seacoast  gun-carriage  factory. 
There  is  no  building  at  the  arsenal  of  such  construction  and  capacity 
as  to  admit  of  its  utilization  for  this  purpose.  It  is  necessary  that  it 
should  be  adjacent  to  the  setting-up  shop  and  provided  with  a  railway 
track  between  it  and  the  setting-up  shop,  and  should  also  be  provided 
with  a  crane  for  the  economical  handling  of  the  carriages.  An  estimate 
for  this  necessary  and  important  purpose  is  included  in  my  annual 
estimate  for  this  year. 

With  regard  to  the  care  to  be  exercised  in  the  erection  of  these 
modem  seacoast  carriages  in  their  emplacements,  the  commanding 
officer  of  the  Watertown  Arsenal  states  in  his  report  as  follows: 

With  giin  carriages  of  such  complicated  and  nicely  adjusted  pieces  of  mechanism 
great  care  has  to  be  taken  in  their  erection  to  have  all  of  the  parts  work  accurately 
and  smoothly  together,  and  this  is  particularly  true  of  the  disappearing  carriages. 
Equally  great  care  should  be  taken  in  their  transportation  and  erection  in  their 
emplacements.  This  latter  work  should  not  be  intrusted  to  unskilled  labor  with 
extemporized  implements.  The  carriages  need  be  erected  properly  at  first  by 
skilled  mechanics  familiar  with  the  designs  of  the  carriages  and  accustomed  to 
their  erection  and  adjustment.  If  such  men  are  not  available  at  the  forts,  the 
Department  should  maintain  a  force  at  this  arsenal  or  elsewhere  for  this  purpose; 
and  as  the  gun  platforms  are  liable  to  settle  under  the  heavy  weights  imposed  upon 
them,  the  carriages  should  be  releveled  from  time  to  time  until  they  have  assumed 
a  permanent  level.  I  have  thought  it  proper  to  mention  this  subject  in  this  connec- 
tion, for,  no  matter  how  good  the  design  or  workmanship,  defective  mounting  will 
not  give  satisfactory  results. 
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OFFICE,  HOSPITAL,  AND   QUARTERS. 

A  suitable  office  and  administration  building  is  most  urgently 
demanded  at  this  arsenal.  The  lack  of  office  facilities  and  a  drafting 
room  has  cost  vexatious  and  expensive  delays  in  the  work.  The  pres- 
ent office  was  built  in  1817,  and  is  a  small  building,  containing  only 
four  small  rooms,  adapted  to  the  wants  of  the  small  arsenal  that  was 
built  at  that  time.  The  officers,  clerks,  and  drafting  department  are 
Jill  crowded  into  this  small  space,  without  proper  facilities  for  perform- 
ing their  duties,  and  especially  it  is  impossible  to  make  provision  for 
arranging  and  fling  the  valuable  drawings,  so  as  to  admit  of  their 
examination  and  use.    The  same  remark  applies  to  the  arsenal  records. 

The  arsenal  has  no  hospital,  except  a  wooden  cottage  in  a  distant 
part  of  the  grounds,  so  old  and  dilapidated  as  to  make  its  further 
preservation  difficult. 

The  officers'  quarters  were  built  as  a  part  of  the  old  establishment  at 
the  same  time  as  the  office.  They  are  badly  situated  in  connection 
with  the  new  establishment,  are  old,  and  their  maintenance  is  expensive. 
One  of  them  occupies  the  most  desirable  site  for  the  new  office.  The 
most  desirable  plan  is  to  alter  and  fit  up  one  of  these  buildings  for  the 
new  office,  to  alter  and  fit  up  the  other  for  a  hospital,  and  to  build  two 
new  modern  buildings  in  a  suitable  situation  for  officers'  quarters.  An 
estimate  for  this  purpose  has  been  included  in  my  annual  estimates 
last  year  and  this  year. 

TESTING   DEPARTMENT. 

In  addition  to  the  large  number  of  tests  made  for  private  parties,  the 
cost  of  which  is  jiaid  by  the  parties  for  whom  the  tests  are  made,  "inves- 
tigation tests"  are  in  progress,  having  in  view  the  improvement  of 
many  important  materials  used  in  engineering,  architecture,  and 
mechanical  constructions.  There  has  also  been  much  important  work 
done  in  this  department  during  the  year  which  applies  directly  to  the 
constructions  of  the  Ordnance  Department,  especially  in  connection 
with  seacoast  gun  and  carriage  construction. 

Some  of  the  more  important  of  these  include  tests  of  specimens  from 
forgings  for  cannon,  specimens  from  receivers  for  small  arms,  specimens 
of  cast  iron  from  the  arsenal  foundry  for  metal  to  be  used  in  shot  and 
shell  and  gun  carriages,  of  pig  iron  purchased,  or  samples  on  which 
bids  for  supplies  are  received;  of  the  bronze  composition  used  for  load- 
ing trays,  breech  plates,  etc.,  for  cannon,  and  steel  samples  repre- 
senting the  material  for  the  Bock  Island  bridge.  Helical  springs  for 
gun  and  mortar  carriages  have  been  examined  and  proved,  and  proof 
stresses  have  been  applied  to  piston  rods,  suspension  rods,  etc.,  for  gun 
carriages.  Experiments  have  also  been  made  to  determine  the  resist- 
ance of  banded  shot  and  shell  through  the  boreof  guns  of  different  cali- 
ber. These  experiments  have  included  the  3.2inch  field  gun,  5  inch 
siege  rifle,7-inch  howitzer,  and  8-inch  and  10-inch  seacoast  guns.    As  the 
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condition  of  the  surface  of  the  bore  exerts  a  considerable  influence  on 
the  frictional  resistance  of  the  band  of  a  projectile,  in  these  experiments 
observations  were  made  with  gun  intentionally  fouled  by  firing  three 
rounds  with  blank  cartridges,  and  an  enormous  increase  in  frictional 
resistance  was  ascertained  to  be  the  result.  With  bands  of  modified 
form  and  dimensions,  the  place  at  which  the  maximum  resistance  was 
attained  was  diflferent  from  that  with  the  ordinary  type  of  band.  The 
rate  of  speed  of  the  projectiles  was  necessarily  a  low  one,  but  taken 
over  such  limits  as  the  testing  machine  permitted,  it  was  found  that 
the  frictional  resistance  increased  with  the  speed.  Much  valuable 
information  has  also  been  obtained  with  regard  to  the  initial  compres- 
sion of  copper  cylinders,  for  use  with  the  pressure  gauges  employed  for 
cannon,  the  object  being  to  approximate  more  nearly  than  by  the  ordi- 
nary operation  of  the  testing  machine  the  rapid  application  of  pressure 
that  actually  occurs  in  the  gun.  The  results  have  confirmed  what  had 
already  appeared  in  the  testing  machine,  that  the  total  compression  set 
of  a  copper  cylinder  depends  much  upon  the  interval  of  time  of  com- 
pression; the  shorter  the  time,  the  less  the  total  set  to  the  cylinder. 
These  results  were  most  pronounced  in  examples  with  uncompressed 
coppers  and  with  cylinders  intended  for  the  small-arms  pressure  gauges, 
from  which  it  would  appear  that  lower  indicated  powder  pressures 
should  be  expected  from  uncompressed  coppers  than  from  those  ini- 
tially compressed  before  firing;  and  this  deduction  is  confirmed  by 
experience  at  the  Proving  Ground. 

SPRINGFIELD   ARMORY. 

The  manufacture  of  new  arms  during  the  year  ended  June  30,  1896, 
comprised  10,535  magazine  rifles,  7,111  magazine  carbines,  and  404  cadet 
rifles,  caliber  .30;  and  1,800  Springfield  rifles,  caliber  .45,  were  altered 
to  cadet  rifles,  model  1884.  The  daily  output  of  the  armory  is  now  120 
magazine  rifles  or  carbines,  and  as  they  are  to  be  made  in  the  propor- 
tion of  5  to  1,  the  shops  will  be  run  on  carbines  during  two  months  in 
each  fiscal  year.  The  buildings  used  as  shops  are  not  occupied  with 
machinery  to  their  full  capacity.  With  the  machines  and  tools  now  in  use 
125  arms  can  be  turned  out  in  a  day  of  eight  hours.  The  buildings  now 
occupied  can  be  arranged  to  produce  200  arms  per  day,  and  additional 
estimates  have  been  prepared,  by  using  other  available  buildings,  to 
produce  300  or  320  arms  per  day,  and  on  the  last  basis,  by  working  two 
gangs  ten  hours  each,  to  produce  500  arms  per  day  of  twenty-four 
hours.  The  changes  made  last  year  in  the  operations  for  the  manufac- 
ture of  the  different  parts  of  the  magazine  arm  have  given  satisfactory 
results,  and  the  new  methods  have  been  extended. 

The  standing  instructions  to  the  commanding  officer  of  the  armory 
to  examine  and  report  upon  new  inventions  in  magazine  small  arms 
which  may  be  presented  have  not  resulted  in  any  developments  during 
^eyear. 
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Under  appropriations  made^  Federal  street,  owned  by  the  United 
States,  has  been  macadamized  aboat  two-thirds  of  the  length,  and  esti- 
mates are  submitted  for  funds  to  complete  it,  and  also  to  macadamize  the 
jKxrtion  of  Byers  street  that  is  owned  by  the  Government.  These  streets 
are  used  as  highways  in  the  city  of  Springfield,  and  are  too  extensive 
to  be  kept  in  order  from  the  usual  annual  allotments  for  buildings  and 
grounds,  and  as  the  city  improves  its  streets,  attention  is  d^nanded  to 
those  owned  by  the  Government. 

One  of  the  two  new  sets  of  quarters  for  ofl&cers  remains  uncompleted 
by  reason  of  lack  of  available  funds.  The  two  sets  of  quarters  for  non- 
commissioned officers  referred  to  in  the  last  annual  report  have  been 
fitted  up  and  occupied;  the  old  frame  building  in  rear  of  the  hospital 
has  been  removed,  and  the  small  set  of  brick  quarters  near  this  last  has 
also  been  moved  and  placed  in  line  with  the  brick  set  moved  the  pre- 
vious year. 

PBANKFOBD   ABSENAL. 

The  resources  of  this  arsenal  were  fully  employed  during  the  past 
year  in  the  manufacture  of  small-arm  and  field-artillery  ammunition 
and  other  usual  products,  chiefly  cannon  primers,  sights  for  cannon, 
and  inspecting  instruments.  The  output  of  .30-caliber  ammunition 
comprised  about  6,067,000  ball  and  1,207,000  blank  cartridges,  showing 
a  considerable  increase  over  the  preceding  year,  but  scarcely  more 
than  enough  for  the  current  needs  of  the  service.  During  the  present 
year  it  is  expected  that  a  small  reserve  supply  of  this  ammunition  can 
be  accumulated.  A  number  of  new  and  improved  machines  for  car- 
tridge manufacture  have  been  made  or  purchased,  increasing  the 
capacity  of  the  plant  and  cheapening  the  processes.  At  present  the 
product  is  limited  to  about  23,000  rounds  of  .30-caliber  ammunition 
with  a  proportion  of  other  cartridges  (principally  for  the  .45-caliber 
Springfield  rifle  and  carbine,  and  the  .38  and  .46  caliber  revolvers)  not 
exceeding  8,000  rounds  per  diem.  By  the  end  of  the  present  fiscal 
year  it  is  expected  to  attain  a  daily  output  of  60,000  rounds,  including 
blanks  for  all  calibers,  and  the  manufacture  of  .30-caliber  baU  car- 
tridges may  be  increased  to  30,000  per  diem.  A  part  of  the  plant  is 
maintained  for  the  manufacture  of  .45-caliber  ammunition  to  a  limited 
extent  yearly,  with  the  object  of  keeping  a  reserve  on  hand  for  the 
.45-caliber  Springfield  rifle  and  carbine. 

The  plant  for  manufacture  of  field-artillery  ammunition  has  been 
improved,  more  particularly  with  reference  to  drawn  cartridge  cases 
for  fixed  ammunition  in  field  guns.  The  output  of  this  plant  for  the 
past  year  has  comprised  a  number  of  drawn  brass  cases  for  the  1.66inch 
mountain  and  3.2-inch  field  guns,  shell  and  canister  for  the  mountain 
gun,  canister  and  shrapnel  for  the  3.2-inch  gun,  and  shrapnel  for  the 
3.6-inch  gun  and  mortar,  besides  the  combination  time  and  percussion 
fuses  for  the  shrapnel  and  a  quantity  of  base  or  point  percussion  fuses 
for  shelL    Sample  6  and  7  inch  shrapnel,  to  establish  patterns  for 
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ftiture  manufacture,  were  made  at  Frankford  Arsenal  and  satisfactorily 
tested  at  the  Proving  Ground.  Descriptive  reports,  with  drawings  of 
these  shrapnel  and  of  the  shrapnel  of  the  3.2-inch  and  3.6-inch  caliber, 
prepared  at  Frankford  Arsenal,  are  appended. 

The  chemical  laboratory  at  Frankford  Arsenal  has  been  in  constant 
use  for  the  examination  and  test  of  smokeless  powders  received  under 
contracts,  and  for  tests  of  samples  received  by  the  Department.  The 
results,  other  than  those  relating  to  the  chemical  analysis  of  powders, 
which  are  not  published,  are  given  in  the  appended  report  of  Major 
Pitman,  in  charge  of  the  laboratory  during  the  year. 

CARTRIDGE    FACTORY    SHOPS    AND    SHOPS    FOR    THE    MANUFACTURE    OF    FIELD    AND 

SIEGE   ARTILLERY  AMMUNITION. 

I  most  earnestly  invite  your  attention  to  the  obvious  and  important 
necessity  for  increasing  the  capacity  of  this  arsenal  for  the  manufac- 
ture of  metallic  ammunition  for  both  small-arm  and  field  artillery. 

When  the  manufacture  of  metallic  small-arm  ammunition  was  inau- 
gurated by  the  United  States  Ordnance  Department  at  this  arsenal  in 
1864,  a  suitable  and  most  excellent  building  for  this  purpose  was  com- 
menced, and  about  completed  in  1866.  The  building  still  requires  some 
interior  finish  and  the  addition  of  the  necessary  power,  including  a 
chimney  stack,  a  boiler  house  and  plant,  and  shafting  and  other  shop 
fixtures.    This  building  has  never  been  utilized. 

All  of  the  important  operations  of  this  arsenal  and  the  nice  and 
costly  machines  employed  thereon  are  still  in  the  several  small 
detached  one-story  brick  buildings,  erected  for  and  suitable  for  the 
manufacture  of  paper  cartridges  in  1818,  and  a  small  modern  brick 
machine  shop  and  temporary  wooden  buildings,  added  to  the  arsenal 
in  haste  during  the  pressure  of  manufactures  during  our  civil  war. 
The  buildings  are  not  suited  to  the  work,  are  so  old  as  to  involve 
undue  exx>ense  for  their  maintenance,  and  are  not  adapted  to  the  best 
and  most  economical  management  of  the  work.  Their  capacity  is 
barely  sufficient  for  providing  for  the  current  wants  of  our  Army  and 
militia,  and,  althoagh  they  are  unduly  crowded,  it  is  impossible  to  pro- 
vide for  the  accumulation  of  a  reserve  supply  of  this  most  important 
ammunition.  This  reserve  supply  would  be  sorely  needed,  and  the 
lack  of  it  would  be  the  first  felt  in  case  of  any  emergency  requiring 
the  increase  of  our  military  establishment. 

The  proposed  utilization  of  the  new  building  mentioned  above  would 
furnish  space  for  an  increase  of  the  product  of  small-arm  cartridges  to 
about  four  times  the  present  capacity  of  the  arsenal,  and  would  provide 
for  more  economical  work. 

It  would  also  leave  sufficient  space  in  so  much  of  the  present  shops 
as  would  be  retained  for  the  manufacture  of  the  ammunition  required 
for  modern  field  and  siege  artillery. 

An  estimate  of  about  $53,000  for  the  utilization  of  this  building,  and 
the  other  improvements  described  above,  has  been  included  in  my  annual 
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estimates  for  several  years.  I  regret  that  CoDgress  has  deferred  action 
on  this  estimate  from  year  to  year,  and  it  is  hoped  that  action  thereon 
may  be  obtained  fi'om  Congress  at  its  next  session.  The  estimate  this 
year  is  increased  to  $65,310  in  order  to  provide  a  portion  of  the  new 
machines  that  would  be  necessary  for  the  increase  of  annual  product 
proposed.  I  regard  this  provision  for  the  increase  of  our  capacity  for 
the  manufacture  of  metallic  ammunition  as  of  vital  importance  to  oui 
military  establishment. 

SANDY  HOOK  PROVING  GROUND. 

Firings  for  experimental  and  proof  purposes  have  been  carried  on  as 
usual  during  the  year  whenever  the  weather  and  other  circumstances 
would  permit.  These  firings,  with  their  object  and  character,  are  fully 
summarized  iu  the  pages  appended  to  the  report  of  the  commanding 
officer,  Sandy  Hook  Proving  Ground. 

The  machine  shop  pertaining  to  this  post  has  been  increased  by  the 
addition  of  a  number  of  new  and  necessary  tools,  such  as  a  Kiles 
planer,  32  by  32  inches,  to  plane  work  10  feet  in  length ;  one  14-inch 
stroke  Niles  slotter,  to  slot  to  center  of  60  inches;  one  Brown  &  Sharp 
universal  milling  machine,  No.  4,  complete,  Avith  change  gear,  index 
plates,  and  tables;  one  Fitchburg  engine  lathe,  16-inch  swing  over 
ways,  bed  8  feet  long;  and  one  Pond  new  pattern  42inch  triple-geared 
engine  lathe,  with  bed  26  feet  long,  to  turn  7  feet  between  centers. 
These  tools  are  now  being  put  in  position,  and  will  add  greatly  to  the 
efficiency  of  the  shop. 

The  repairs  at  the  wharf,  to  the  length  of  some  224  feet  by  30  feet  6 
inches  in  width,  have  been  completed  in  a  very  satisfactory  and  eco- 
nomical manner,  resulting  in  the  substantial  and  durable  improvement 
of  the  wharf. 

The  following  guns,  mortars,  and  carriages  of  modern  construction 
have  been  issued  from  this  post  for  installation  in  seacoast  fortifications 
built  especially  for  their  reception : 

To  Fort  Hamilton,  New  York  Harbor : 

One  10-inch  B.  L.  rifle,  steel. 
To  Fort  Wadflworth,  New  York  Harbor: 

One  8-inch  disappearing  carriage. 

Five  8-inch  B.  L.  rifles,  steel. 
To  WiHets  Point,  New  York  Harbor: 

Two  10- inch  B.  L.  rifles,  steel. 
To  Fort  Point,  San  Francisco,  Cal. : 

Two  10-inch  B.  L.  rifles,  steel. 

One  10-inch  disappearing  carriage. 
To  Sullivans  Island,  Charleston,  S.  C. : 

Six  12- inch  mortars,  cast-iron,  steel-hooped. 

Seven  12-inch  spring-retnm  mortar  carriages. 

The  railway  pertaining  to  this  post,  and  by  which  connection  is  made 
with  the  Central  Railroad  of  New  Jersey,  continues  to  prove  a  source 
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of  great  convenience  and  economy  in  the  movement  of  heavy  ordnance 
and  other  stores.  The  road  has  been  improved  and  strengthened 
during  the  year  by  the  removal  of  old  and  womout  ties  and  rails  and 
replacing  them  with  new  ones.  All  that  portion  of  the  road  connect- 
ing the  battery  with  the  lines  purchased  from  the  Central  Eailroad 
has  been  thoroughly  ballasted,  using  for  the  purpose  the  stone  taken 
firom  the  old  cribs  of  the  wharf,  and,  in  addition,  80  carloads  of  fur- 
nace slag.  The  latter  proves  to  be  especially  adapted  to  sand,  and 
the  substantial  character  and  durability  of  the  road  have  been  greatly 
increased  by  its  use. 

SMALL  ARMS  AND  SMALL-ARM  AMMUNITION. 

The  armament  of  troops  in  the  regular  service  and  of  the  cadets  at 
the  Military  Academy  with  the  new  .30-caliber  magazine  arms  was 
completed  in  May,  when  the  last  issue  of  carbines  was  made  to  the 
cavalry.  The  first  issue  of  the  carbines  was  made  on  the  10th  of  March 
preceding. 

The  magazine  rifles  and  carbines  now  being  manufactured  are  known 
as  model  1896.  All  of  the  carbines  are  of  this  model.  The  rifles  in 
service  are  principally  of  model  1892,  in  which  some  of  the  improve- 
ments of  model  1896  have  been  introduced  either  before  or  since  their 
issne.  The  rifles  furnished  the  cadets  of  the  Military  Academy  are  of 
the  regular  .30-caliber  service  pattern,  model  1896,  except  the  bayonet 
and  ramrod,  with  minor  details  controlled  thereby.  The  bayonet  is 
shorter  than  the  service  pattern  and  the  ramrod  is  in  one  piece  (model 
1892). 

The  parts  of  the  rifle,  model  1892  and  model  1896,  and  of  the  carbine, 
model  1896,  and  a  description  of  the  changes  introduced  in  the  latter 
model,  have  been  published  to  the  Army,  together  with  instructions  for 
requisitions  for  spare  parts  to  repair  arms  in  the  hands  of  troops,  in 
General  Orders,  No.  14,  Headquarters  of  the  Army,  Adjutant-General's 
Office,  March  31, 1896.  The  changes  due  to  unsuitable  metal  or  defects 
of  construction  observed  in  the  rifles  already  issued  have,  it  is  believed, 
been  wholly  or  principally  overcome  in  the  model  1896,  and  parts  of 
the  rifles  in  service  of  which  complaint  was  made  have  been  so  far  as 
practicable  iu  the  hands  of  troops  replaced  by  the  improved  parts. 
The  rear  sights  of  the  earlier  pattern  in  service  have  been  entirely 
replaced  by  those  of  the  latest  model.  These  sights  i)rovide  for  a  con- 
tinuous adjustment  in  elevation,  and  will  enable  the  soldier  to  correct 
his  aim  in  any  case  for  '^high"  or  'Mow"  shooting.  As  regards  direc- 
tion, the  sight  notches  in  the  leaf  and  slide  are  placed  in  the  vertical 
plane  containing  the  axis  of  the  bore.  This  position  is  found  to  give  a 
close  correction  for  drift  at  all  ranges  up  to  1,000  yards.  Under  nor- 
mal conditions,  in  calm  weather,  no  drift  is  found  up  to  500  yards,  and 
between  that  and  1,000  yards  the  drift  is  slight,  tending  to  the  left 

rather  than  to  the  right. 
OBD  96 2 
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Extended  firings  have  been  made  during  the  year  both  at  the  armory 
and  at  the  Sandy  Hook  Proving  Ground  (for  extended  ranges)  to  fix  the 
sighting  of  the  .30-caliber  arms,  and  to  determine  the  trajectory,  drift, 
and  effect  of  wind  upon  the  bullet  for  different  ranges.  The  data  will 
be  compiled  in  the  revised  description  of  the  rifle  and  carbine  which  is 
now  being  prepared,  which  will  also  include  tlie  changes  of  construc- 
tion introduced  since  the  first  edition  of  this  pamphlet,  which  was 
published  in  1893. 

Steel  for  gun  barrels. — The  most  satisfactory  metal  that  could  be  pro- 
cured, and  that  which  has  been  used  for  barrels  during  the  year,  is  a 
Bessemer  steel,  which,  when  tested  from  the  bars  as  delivered  by  the 
manufacturer,  shows  a  tensile  strength  of  about  120,000  i)ounds  and  an 
elastic  limit  of  67,000  pounds.  The  metal,  when  rolled  into  shape  for 
barrels  at  the  armory,  could  not  be  worked  satisfactorily  without  being 
annealed,  and  from  this  the  tensile  strength  and  elastic  limit  were 
reduced  respectively  to  98,000  and  57,000  pounds  in  test  specimens. 
These  properties  are  below  what  is  preferred  for  the  gun  barrel,  and  the 
search  for  a  steel  possessing  higher  physical  qualities  and  more  uni- 
formity of  structure  at  reasonable  cost  is  still  in  progress.  The  results 
of  these  tests,  together  with  those  derived  from  different  methods  of 
annealing  and  treatment  to  avoid  lowering  the  physical  qualities  of  the 
metal,  while  reaching  a  good  condition  for  machining  the  barrels,  are 
given  in  the  appended  report  of  the  commanding  oflftcer  of  the  armory. 

When  the  bar  was  rolled  into  a  barrel,  the  best  results  were  obtained 
by  simply  cooling  in  air.  These  barrels,  however,  worked  badly,  many 
being  too  hard  to  drill  or  turn  accurately.  It  appears  to  be  essential 
to  anneal  the  carbon  steels  before  they  can  be  worked  with  certainty 
and  accuracy  in  the  machines  used,  in  order  to  correct  for  hard  si)ot8 
and  want  of  homogeneity  in  the  metal. 

Sample  barrels  made  from  oil-tempered  and  annealed  nickel  steel 
are  now  being  tested.  But,  however  satisfactory  these  tests  may  prove, 
the  working  of  this  metal  presents  diflBculties  which  must  be  overcome 
before  such  barrels  can  be  generally  used. 

The  material  from  which  barrels  have  been  made  during  the  year 
can,  it  is  considered,  be  employed  with  safety.  Several  rifles  tried 
have  withstood  registered  pressures  of  from  80,000  to  90,000  pounds. 
No  undue  enlargement  of  the  chamber  has  occurred,  and  no  excessive 
wearing  of  the  grooves  or  marked  erosion  from  the  powder  has  appeared 
after  firing  several  thousand  rounds.  One  rifle  has  been  fired  13,338 
rounds,  another  over  8,000  rounds,  and  several  over  5,000  rounds,  using 
the  service  ammunition,  and  still  remained  in  a  serviceable  condition. 

Shotguns, — An  appended  report  gives  the  result  of  a  satisfactory  trial 
of  the  12-bore  Winchester  repeating  shotgun,  model  1893.  A  descrip- 
tion of  this  arm  has  been  prepared  and  published  separately  by  the 
Department  for  the  information  of  the  Army.  A  limited  number  of 
these  guns  were  procured  in  1895  for  the  use  of  guards  to  prisoners  at 
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posts  in  thickly  settled  country,  where  the  use  of  the  new  rifle,  with  its 
long  range  and  great  penetration,  would  be  dangerous  to  the  community. 

SMALL-ARMS  AMMUNITION. 

The  three  kinds  of  ammunition  provided  for  the  .30-caliber  magazine 
rifle  and  carbine  are  the  ball  and  blank  cartridges,  and  the  gallery- 
practice  cartridge  case,  which  is  loaded  by  the  troops.  There  is  no  dis- 
tinction in  the  ammunition  for  the  rifle  and  carbine.  During  the  past 
year  new  patterns  of  the  blank  cartridge  and  the  gallery  practice  case 
have  been  introduced  in  service. 

The  blank  cartridge,  model  1896,  is  made  with  a  paper  bullet  inserted 
in  the  regular  service-cartridge  case  in  place  of  the  metal  bullet,  and 
makes  a  cartridge  of  the  same  dimensions  outwardly  as  the  ball  car- 
tridges. This  similarity  of  dimensions  is  requisite  to  enable  the  blank 
cartridge  to  be  loaded  in  the  same  manner  as  the  ball  cartridge,  either 
singly  or  through  the  magazine.  The  whole  charge  consists  of  10 
grains  of  smokeless  (E.  0.)  powder,  5  grains  in  the  case,  and  5  grains 
contained  in  the  hollow  of  the  bullet,  which  causes  complete  disruption 
of  the  pai)er  bullet  before  it  leaves  the  piece.  The  former  model  of 
metal  blank  cartridge  contained  a  charge  of  65  grains  of  black  powder. 
The  change  which  has  been  effected  Avill  result  in  a  material  decrease 
in  the  cost  of  production,  and  it  is  considered  that  the  use  of  smokeless 
powder  blank  cartridges  will  be  a  decided  advantage  in  the  drill  and 
exercises  of  the  troops,  to  accustom  them  to  the  effect  of  firing  with 
smokeless  powder. 

The  gallery  practice  case,  model  1896,  is  simply  made  from  the  regu- 
lar service  case  by  compressing  the  latter  with  a  groove  made  on  the 
exterior  at  0.25  of  an  inch  from  the  mouth  to  form  a  seat  for  the  round 
ball  in  the  mouth  of  the  case.  The  charge  is  5  grains  of  black  powder. 
A  considerable  saving  in  cost  is  effected  by  the  change  to  this  case  from 
the  former  model  that  was  made  of  thick  metal  turned  and  bored  from 
a  solid  brass  rod.  Information  of  this  change  of  model  was  announced 
to  the  service  in  General  Orders,  No.  23,  Headquarters  of  the  Army, 
Adjutant-General's  Office,  1896,  with  instructions  for  gallery  ijractice 
firings. 

With  the  strengthening  of  the  regular  service  case  referred  to  in  the 
last  annual  report,  the  .30  caliber  ball  cartridge  has  given  good  results 
in  practice,  obviating,  as  was  expected,  the  bursting  of  the  case  near 
the  head  that  was  occasionally  observed  in  the  earlier  cartridge.  Fur- 
ther changes  introduced  in  the  past  year,  which  are  fully  described  in 
the  appended  report  of  the  commanding  officer,  Frankford  Arsenal,  may 
be  briefly  referred  to.  A  slight  cannelure  is  made  on  the  surface  of  the 
boDet,  into  which  the  mouth  of  the  case  is  crimped  to  prevent  telescop- 
ing of  the  bullet,  or  any  change  in  the  length  of  the  cartridge  in  han- 
dling, whereby  fecility  of  loading  from  the  magazine  and  the  shooting 
qualities  of  the  cartridge  might  be  impaired.    The  use  of  copper  iu 
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place  of  brass  for  the  primer  cup  has  been  revived,  and  a  priming  com 
position  has  been  found  that  produces  ignition  of  the  several  varietie 
of  smokeless  powders  without  any  hang-flres.  The  charge  of  compos! 
tion  is  0.35  of  a  gi*ain  by  weight,  and  consists  of  fulminate  of  mercur; 
(moist),  59.37;  chlorate  of  potash,  21.89 ;  glass,  15.62,  and  mealed  powdei 
3.12  parts  in  100. 

Promising  results  were  obtained  with  small  lots  of  cupro-nickel  mad 
in  this  country  for  bullet  jackets,  but  in  endeavoring  to  procure  th 
metal  in  quantity  it  was  found  to  be  variable  in  quality  and  not  reliabi 
enough  to  replace  the  cupro-nickel  steel  jacket  metal  already  in  use 
which  is  manufactured  abroad. 

The  results  obtained  in  the  daily  firings  for  tests  of  ammunition  a 
Frankford  Arsenal  evince  the  general  excellence  of  the  ammunitio: 
and  performance  of  the  .30- caliber  magazine  rifle. 

The  following  table  showd  the  comparative  accuracy  at  500  yards  c 
the  caliber  .45  and  caliber  .30  rifles,  derived  from  1,000  consecutiv 
targets  of  10  shots  each,  or  10,000  rounds  for  each  rifle.  The  rifles  i 
these  firings  were  held  in  a  fixed  rest,  which  eliminates  inaccuracie 
due  to  personal  errors  in  aiming.  In  this  whole  series  of  firings  ther 
were  possibly  four  dropped  shots  from  the  magazine  rifle,  due  to  an 
cause. 


Caliber  ,45, 

Beginning  May  23, 1893. 
Ending  March  5, 1895. 

Number  of  targets 1,000 

Mean  radius 0'.  7771 

Maximum  radius 1'.  15 

Minimum  radius 0'.  48 

Extreme  variation 0'.  67 

Mean  vertical  deviation 0'.  5604 

Maximum  vertical  deviation 1'.  010 

Minimum  vertical  deviation 0'.  280 

Extreme  variation 0'.  730 


Caliber  .SO. 

Beginning  July  25, 1894. 
Ending  May  22, 1895. 

Number  of  targets 1,  OC 

Mean  radins 0'.6ie 

Maximum  radius 1'.  02C 

Minimum  radius 0'.  360 

Extreme  variation 0'.  66C 

Mean  vertical  deviation 0'.  452 

Maximum  vertical  deviation 0'.  795 

Minimum  vertical  deviation 0'.  21C 

Extreme  variation 0'.58S 


The  comparative  uniformity  of  velocities  obtained  with  the  calibe 
.45  and  caliber  .30  rifles  is  shown  in  the  following  table: 


Caliber  .45, 

Beginning  September  7,  1893. 
Ending  March  5,  1895. 
553  sets  of  6  shots  each. 
Total,  3,318  shots. 

Foot  per  second. 

Mean  velocity 1, 276. 46 

Maximum  velocity 1, 299 

Minimum  velocity 1,  259. 5 

Extreme  variation 39. 5 


Caliber  .30, 

Beginning  July  25,  1894. 
Ending  May  22,  1895. 
547  sets  of  10  shots  each. 
Total,  5,470  shots. 

Feet  per  seooxi^ 

Mean  velocity 1,  977. 0 

Maximum  velocity 2, 008 

Minimum  velocity 1, 951. 7 

Extreme  variation 56.3 


The  extreme  variation  in  velocity  of  the  .30-caliber  magazine  rifle 
firing  smokeless  ix)wder,  is  seen  to  be  slightly  less,  taken  as  a  percent 
age  of  the  initial  velocity  of  the  bullet,  than  that  of  the  ,45-calibe 
Springfield  rifle  firing  black  i)owder. 

After  firing  13,338  rounds  from  one  caliber  .30  magazine  rifle  it  wa 
nsed  in  making  two  targets  of  10  shots  each  at  a  range  of  500  yard 
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with  the  service  cartridge  charged  with  Peyton  powder.  The  radii  of 
the  circle  of  shots  obtained  were,  respectively,  0.4  and  0.44  foot.  The 
mnzzle  velocity  of  this  rifle  when  compared  with  that  of  a  new  rifle 
was  found  to  be  slightly  reduced,  due  to  the  wear,  but  it  varied  less 
from  shot  to  shot,  and  as  the  record  shows,  maintained  excellent  prac- 
tice in  shooting. 

Tweedie  bullet. — Questions  that  have  arisen  regarding  the  "stopping 
power"  of  the  modern  small-caliber  bullet,  particularly  in  view  of  the 
reduction  of  the  caliber  of  the  rifle  in  some  services  to  0.25  inch,  or 
even  less,  have  led  to  propositions  to  adopt  soft-nose  or  "mushrooming" 
bullets,  which  will  be  deformed  on  striking  an  animate  object,  inflict  a 
more  dangerous  wound,  and  increase  the  shock  over  that  given  by  a 
hard  bullet  of  the  same  caliber  and  weight,  which  would  penetrate  the 
body  without  deformation.  Experiments  with  our  .30-caliber  rifle, 
using  one  of  the  best  forms  of  these  bullets  brought  to  the  notice  of 
the  Department,  have  been  made  at  Frankford  Arsenal,  and  the  report 
is  appended. 

Direct  comparisons  were  made  by  firing  this  and  the  service  bullet, 
which,  taken  in  connection  with  the  nature  of  wounds  evinced  by  the 
service  bullet  in  previous  experiments,  lead  to  conclusions  decidedly  in 
favor  of  the  service  bullet  for  general  purposes  of  warfare.  The  mush- 
rooming effect  of  the  soft-nose  bullet  is  offset  by  the  so-called  explosive 
effect  of  the  hard-pointed  bullet  at  short  ranges.  The  soft-nose  bullet 
is  inferior  in  accuracy,  and  is  especially  inferior  in  its  ability  to  x)ene- 
trate  hard  substances  used  for  defensive  purposes,  making  it  almost 
useless  to  reach  troops  under  cover  that  would  be  dislodged  by  the 
service  bullet. 

Smokeless  powder, — Smokeless  powder  of  American  manufacture  is 
exclusively  used  in  the  manufacture  of  .30-caliber  rifle  and  carbine  ball 
cartridges  for  the  service.  It  is  procured  by  contract  for  delivery  and 
inspection  at  the  Frankford  Arsenal.  The  powder  chiefly  used  is  the 
"Peyton,"  furnished  by  the  California  Powder  Works,  but  considerable 
portions  of  the  amount  required  have  been  procured  from  Du  Pont  & 
Co.  and  the  American  Smokeless  Powder  Company.  The  last-named 
firm  has  recently  been  incorporated  with  the  Laflin  &  Band  Powder 
Company. 

The  specifications  for  this  powder  remain  practically  the  same  as 
published  in  my  last  annual  report.  Under  the  ordinary  tests  it  is 
required  to  give  in  the  .30-caliber  rifle,  with  a  determined  charge  of 
powder  and  the  standard  220-grain  bullet,  a  muzzle  velocity  of  2,000 
feet  per  second  with  a  pressure  not  exceeding  38,000  pounds  per  square 
inch.  The  Peyton  and  Du  Pont  powders  fulfill  these  requirements  with 
a  charge  of  about  36  grains  and  the  American  powder  with  a  charge  of 
about  42  grains.  The  appended  report  of  the  chemical  laboratory  at 
Frankford  Arsenal  gives  the  records  of  tests  of  these  powders  and  of 
samples  furnished  by  the  Giant  Powder  Company,  of  California.    The 
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keeping  qualities  of  the  powder  have  been  severely  tested,  and  these 
tests  will  be  continued. 

Cartridges  made  from  the  several  varieties  of  service  powders  were 
subjected  to  open-air  exposure  on  the  roof  of  the  laboratory  through 
periods  ranging  from  nine  to  fourteen  months,  and  then  tested  in  com- 
parison with  others  of  the  same  original  date  of  manufacture  that  had 
been  stored  with  care.  The  stability  of  the  powder  was  not  impaired,  but 
rather  improved;  the  loss  of  velocity  was,  however,  in  some  instances 
considerable,  ranging  from  a  few  feet  to  148  feet  i)er  second  as  a  maxi- 
mum in  five  lots  under  treatment.  The  exposure,  which  was  continued 
through  winter  and  summer  months,  was  very  severe,  as  was  shown 
by  the  effect  of  weather  upon  the  exterior  of  the  case  and  bullet. 

Two  other  lots  of  cartridges  were  tested  when  returned  to  Frankford 
Arseual,  after  storage  for  i^eriods  of  six,  nine,  and  twelve  months  in 
the  dry  climate  of  Whipple  Barracks,  Ariz.  The  powder  in  these 
cartridges  showed  no  loss  of  stability,  and  there  was  but  slight  change 
in  velocity  when  compared  with  cartridges  retained  in  the  damp  climate 
of  the  arsenal  or  from  the  velocity  observed  when  the  cartridges  were 
first  made. 

The  samples  of  smokeless  powder  for  the  .30-caliber  rifle  last  furnished 
by  the  Giant  Powder  Company  have  given  favorable  results  when 
tested,  both  at  the  Benicia  and  Frankford  arsenals.  Eenewed  tests 
have  been  made  of  samples  of  Volney  powder  without  as  yet  reaching 
satisfactory  results.  A  test  made  of  a  sample  of  so-called  pure  gun- 
cotton  powder,  furnished  by  the  Maxim  Powder  Company,  showed  that 
for  a  charge  suited  to  give  the  standard  velocity  the  pressures  exceeded 
the  limit  allowed  by  the  present  specifications. 

MACHINE    GUNS. 

The  thirteen  10-barrel  Gatling  guns,  caliber  .30,  with  Bruce  feed,  con- 
tracted for  by  the  Department  January  IG,  1895,  and  made  for  the 
Gatling  Gun  Company  by  the  Colt's  Patent  Firearms  Manufacturing 
Company,  were  delivered  by  December  1,  1895. 

This  is  the  second  lot  of  caliber  .30  Gatling  guns  procured  by  the 
Department,  and  though  there  is  still  room  for  improvement  in  some 
of  the  features,  they  are,  it  is  believed,  superior  for  the  military  service 
to  any  machine  gun  for  small-arm  cartridges  that  has  yet  been  pre- 
sented in  this  country.  They  use  the  same  ammunition  as  the  .30- 
caliber  magazine  rifle  and  carbine. 

The  18  Gatling  guns,  caliber  .30,  model  1893,  previously  procured, 
are  now  being  altered  to  model  1895  at  the  Springfield  Armory. 

These  guns,  with  a  number  of  caliber  .45  Gatling  guns  on  hand,  are 
available  for  use  in  the  i)ermanent  fortifications  now  being  construct/cd. 
For  this  purpose  they  will  principally  be  required  on  a  movable 
mount,  for  which  the  metallic  carriage  for  machine  guns,  model  1890, 
will  be  suitable. 
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A  report  of  the  Ordnance  Board  on  the  test  of  a  Maxim  .303-caliber 
automatic  machine  gun,  single  barrel,  which  was  referred  to  in  the  last 
annual  report,  is  appended  herewith.  This  gun  is  designed  for  infan- 
try service.  For  the  purpose  of  carrying  the  gun  and  its  folding  tripod, 
a  knapsack  of  leather  has  been  designed,  into  which  both  can  be 
packed  and  shouldered  in  less  than  half  a  minute.  The  combined 
weight  of  the  gun,  tripod,  and  knapsack  is  50  pounds,  and  the  weight 
of  an  ammunition  box  containing  100  rounds  is  8  pounds.  The  firing 
tests  of  the  gun  were  limited  to  between  500  and  600  rounds,  and  are 
not  regarded  as  sufficient  for  the  purpose  of  adoption  in  the  service. 

A  second  Colt's  .30-caliber  automatic  machine  gun,  single  barrel, 
modified  in  some  respects  on  the  pattern  of  which  the  test  was  reported 
last  year,  has  been  presented  and  tested  at  the  Springfield  Armory, 
with  results,  however,  that  are  not  considered  sufficiently  satisfactory 
to  warrant  the  adoption  of  this  arm  in  the  service. 

ARMAMENT   OF   FORTIFICATIONS,  ETC. 

GUNPOWDERS. 

Charcoal  powders. — The  completion  of  a  number  of  emplacements 
and  the  mounting  therein  of  guns  and  mortars  at  some  of  our  more 
important  seaports  has  furnished  an  opportunity  for  instructing  the 
artillery  troops  in  the  service  of  the  new  seacoast  armament  and  for 
some  practice  firing.  Accordingly  the  issue  of  ammunition  to  the 
service  was  begun  during  the  past  year,  and  instructions  were  prepared 
for  putting  up  cartridges.  The  practice  charge  for  guns  being  less  than 
the  service  battering  charge,  it  is  essential,  in  order  to  avoid  the  occur- 
rence of  excessive  wave  pressures,  that  the  cross  section  of  the  car- 
tridge be  so  adjusted  that  the  charge  shall  occupy  practically  the 
whole  length  of  the  chamber.  The  charges  of  brown  powder  used  for 
modem  high-power  guns  are  large,  consisting  of  125  pounds  for  the 
8-inch,  250  pounds  for  the  10-inch,  and  450  pounds  for  the  12-inch. 
The  grains  of  these  powders  are  molded,  and  it  takes  considerable 
time  to  build  up  the  cartridges  from  the  grains.  In  consequence,  car- 
tridges for  these  guns  must  be  furnished  from  the  ordnance  establish- 
ments built  up  ready  for  use.  Owing  to  the  weight,  the  charge  for  the 
8  and  10  inch  guns  is  divided  into  two  portions,  and  that  for  the  12  inch 
gun  into  four  portions.  For  preservation,  transportation,  and  storage 
it  has  been  found  necessary  to  place  each  cartridge  forming  a  portion 
of  the  charge  into  separate  receptacles  called  storage  cases.  These 
cases  were  originally  made  in  the  form  of  zinc  cylinders  lined  with  straw 
board  with  covers  which  admitted  of  hermetical  sealing,  and  with  large 
loop  handles  for  transferring  them  from  point  to  point.  Further  investi- 
gation indicated  that  a  wooden  case  tin  lined  would  effect  the  purpose 
at  much  lower  cost,  and  arrangements  are  being  made  to  supply  them. 

Hermetical  sealing  is  obtained  with  the  wooden  cases,  and  arrange- 
ment for  transportation  for  short  distances  by  the  use  of  large  rings 
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attached  to  the  heads  is  also  made.  The  new  form  of  case^  in  addition 
to  being  cheaper,  is  less  liable  to  injury  than  the  zinc  cylinder  now  in 
use,  and  being  rectangular  instead  of  cylindrical  in  section,  it  is  more 
convenient  for  transportation  and  for  packing  in  the  service  magazines. 

For  the  12-inch  mortars,  which  have  short  chambers,  the  precaution 
of  maintaining  the  length  of  the  reduced  charges  by  a  reduction  of  the 
cross  section  is  not  necessary. 

Experiments  have  been  made  to  determine  whether  the  regular 
arrangement  of  the  prisms  of  brown  powder  exercised  any  influence  on 
the  ballistic  results,  certain  firings  for  the  12-inch  mortar  having  been 
conducted  at  the  Sandy  Hook  Proving  Ground  with  this  object  in  view. 
The  results  indicated  that  whenever  the  charge  will  allow  it  the  car- 
tridges need  not  be  regularly  packed  for  the  mortars;  that  is,  with  less 
than  80  pounds  for  the  steel  and  less  than  58  x)ounds  for  the  cast-iron 
hooped  mortar.  With  the  guns,  the  charges  are  generally  of  such  size 
that  they  would  more  than  fill  the  chamber  if  not  packed,  and  packing 
is  therefore  necessary  on  this  account. 

As  pointed  out  in  my  last  annual  report,  all  charcoal  powders  vary 
in  quickness  with  the  season,  being  quicker  in  summer  and  slower  in 
winter  than  in  their  normal  condition.  This  is  particularly  true  of 
brown  powder,  which  it  has  been  found  may  change  materially,  even 
when  hermetically  sealed,  and  when  no  actual  deterioration  is  going  on. 
The  change  in  pressure  is  sometimes  as  great  as  10  per  cent  between 
winter  and  summer,  or  5  per  cent  on  each  side  of  the  normal.  As 
respects  the  variation  in  the  velocity,  it  seems  probable  that  the  vari- 
ation does  not  exceed  2  per  cent  on  each  side  of  the  normal,  and 
generally  falls  considerably  within  that  value.  It  is  deemed  quite 
essential  that  cartridges  of  brown  powder  should  never  be  exposed, 
but  should  be  placed  in  storage  cases  as  soon  as  made  and  kept  there 
until  the  time  of  firing. 

For  economy,  the  Department  has  substituted  a  new  packing  box  for 
the  iron  and  wooden  barrels  heretofore  Used  for  packing  powders.  The 
box  is  of  wood,  lined  with  tin,  and  hermetically  sealed  by  means  of  a 
gasket.  It  is  strong,  compact,  and  of  convenient  size  and  shape  for 
handling  and  storage.    These  boxes  are  very  cheap. 

A  wooden,  tin-lined  cartridge  storage  case  has  also  been  adopted  for 
service.  This  box  is  similar  in  construction  to  the  packing  box,  except 
that  the  top  is  fastened  on  differently,  and  handles  for  carriage  are 
attached.  The  cost  of  this  box  is  less  than  half  that  of  the  zinc  cylin- 
ders now  in  use. 

Steps  have  been  taken  to  make  the  granulation  of  prismatic  and 
sphero-hexagonal  powders  uniform,  in  order  that  it  may  be  used  in 
making  changes,  or  even  in  putting  up  charges  without  scales,  if  neces- 
sary. The  granulations  of  the  three  sizes  of  sphero-hexagonal  powders 
are  64,  96,  and  128  to  the  pound,  or  4,  0,  and  8  to  the  ounce.  These 
sizes  are  intended  for  the  8-inch  converted  rifle  and  15-inch  smooth- 
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bore,  the  12-mch  mortar,  and  siege  cannon  of  all  kinds,  and  the  field 
cannon,  respectively.  Each  size,  if  desirable,  can  be  used  for  the  manu- 
facture of  the  class  or  classes  for  which  the  next  size  is  intended,  and 
hence  the  output  of  any  particular  kind  of  powder  can  be  doubled  in 
case  of  need. 

A  system  of  designating  and  marking  the  different  powders  and 
different  lots  and  of  marks  for  the  packages  has  been  adopted  for  serv- 
ice. Under  this  system  each  lot  is  designated  by  the  kind  of  powder, 
the  piece  for  which  intended,  the  name  of  the  manufacturer  or  place  of 
manufacture,  the  number  of  the  lot  for  the  year  designated,  and  the 
year  of  delivery.  The  service  for  which  each  package  is  designed  is 
thus  clearly  indicated,  and  at  the  same  time  the  necessary  data  is 
given  for  readily  referring  to  the  record  of  its  manufacture. 

While  it  is  anticipated  that  smokeless  powder  will  soon  be  adopted 
for  the  greater  portion  of  our  cannon,  it  has  been  thought  well  to  have 
the  manufacture  of  charcoal  powders  well  systematized,  so  that  we 
might  have  recourse  to  them,  if  necessary,  in  time  of  emergency.  The 
following  may  be  considered  the  system  of  charcoal  powders  for  the 
use  of  our  service: 

Black  granalar,  .45  cal.,  Springfield  rifle;  gran.,  0.03"-0.06". 

Black  granalar,  3"  Hotchkiss  mountain  gun;  grau.,  0.10"-0.15". 

Black  sphero-hexagonal  for  field  caunon;  grau.,  128. 

Black  sphero-hexagonal  for  siege  cannon  and  12''  mortars;  gran.,  96. 

Black  sphero-hexagonal  for  8"  converted  rifie  and  15"  S.  B.  gun;  gran.,  64. 

Brown  prismatic  for  12"  B.  L.  mortars;  gran.,  10  (about). 

Brown  prismatic  for  8"  B.  L.  rifle;  gran.,  10  (about). 

Brown  prismatic  for  10"  B.  L.  rifle;  gran.,  10  (about). 

Brown  prismatic  for  12"  B.  L.  rifle;  gran.,  10  (about). 

These  i)owders  have  all  been  manufactured,  the  detailed  records  of 
manufacture  are  on  file,  and  the  molds  and  presses  are  on  hand,  so  that 
no  difficulty  is  anticipated  in  producing  any  of  the  above  kinds  that 
may  be  called  for  rapidly  in  large  quantities. 

Saluting  powder. — The  saluting  powder  recently  adopted  has  been 
found  so  much  more  efficient  for  blank  cartridges  than  the  ballistic 
powders  formerly  used  as  to  admit  of  a  reduction  of  the  charge  to  about 
three-fifths  of  that  formerly  employed,  which  will  result  in  considerable 
economy.  Some  difficulty  has  been  experienced  in  keeping  the  blank 
cartridge  of  the  field  gun  in  the  chamber  and  sufficiently  near  the 
breech  to  secure  certain  ignition  of  the  primer,  but  this  difficulty  can 
be  overcome  by  making  the  cartridge  of  the  full  diameter  of  the  cham- 
ber, so  that  it  will  not  slide  forward  into  the  bore,  and  even  when  such 
cartridge  is  pushed  forward  in  the  chamber  the  ordinary  friction  primer 
will  still  ignite  it  with  certainty. 

Smokeless  potcders. — As  regards  the  further  development  of  smoke- 
less powders  during  the  year,  some  very  satisfactory  results  have  been 
obtained  with  Maxim- Schupphaus  smokeless  powder  in  the  12-inch 
B.  L.  mortars,  using  both  full  and  reduced  charges,  by  means  of  which 
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the  power  of  the  cast-iron  hooped  mortar  is  brought  up  to  that  of  the 
steel  mortar  using  brown  powder.  Thus,  with  a  charge  of  42  pounds 
of  this  powder  and  an  800-i)ound  projectile,  a  muzzle  velocity  of  1,154 
fetet,  with  a  pressure  of  about  24,000  pounds  per  square  inch,  was 
obtained,  which  is  about  the  same  ballistic  result  as  is  obtained  with 
the  steel  mortar  using  brown  powder,  but  with  a  reduction  in  pressure 
of  about  6,000  pounds  per  square  inch.  Smokeless  powder  is  also  being 
tested  in  the  field  and  siege  mortars.  In  the  main,  however,  develop- 
ment of  smokeless  powders  has  been  more  in  the  direction  of  an  inves- 
tigation into  the  properties  and  relative  advantages  and  disadvantages 
of  various  compositions  than  in  that  of  the  development  of  higher 
ballistic  properties. 

A  set  of  comparative  experiments  has  been  carried  on  in  the  .30- 
caliber  service  small  arm  and  the  3.2- inch  field  gun  with  metallic  case 
ammunition  and  powders  of  five  different  comx)ositions,  as  follows: 
Maxim- Schupphaus,  but  containing  10  per  cent  of  nitroglycerin;  the 
Peyton  composition ;  a  composition  consisting  of  plain  gun  cotton  yield- 
ing about  13  per  cent  of  nitrogen;  a  composition  containing  25  per  cent 
of  nitroglycerin,  the  remainder  being  low-grade  gun  cotton  yitslding 
11  per  cent  of  nitrogen ;  and  a  composition  known  as  the  **W.  A.''  XX 
powder,  furnished  by  the  American  Smokeless  Powder  Company.  These 
compositions  were  selected  as  typical  of  various  compositions  known  to 
be  suitable  for  powders,  most  of  which  consist  substantially  of  gun 
cotton,  high  or  low  grade,  with  or  without  nitroglycerin  and  nitrates. 
The  compositions  were  made  up  into  powder  suitable  for  .30-caliber 
small  arm  and  the  3.2-inch  field  gun,  except  that  the  composition  last 
named  above  was  not  tested  in  the  latter  piece.  The  results  of  the 
tests  are  fully  discussed  in  the  report  of  the  inspector  of  powder, 
which  forms  an  appendix  to  this  report,  as  respects  ballistic  qualities, 
stability,  and  erosion. 

As  respects  ballistic  qualities,  it  is  concluded  that  the  smokeless 
powder  will  lead  to  an  increase  in  accuracy  of  fire,  as  well  as  to  an 
increase  in  power.  As  respects  stability,  whether  chemical  or  mechan- 
ical, no  trouble  is  anticipated  on  either  score.  All  the  five  compositions 
showed  an  increase  in  velocity  and  pressure  when  heated  and  fired  hot, 
and  a  loss  when  fired  cold;  but  it  is  thought  that  the  changes  are  no 
greater  than  charcoal  powders  would  show  under  similar  conditions. 
They  are  but  slightly  aff*ected  by  moisture,  and  almost  none  at  all  by 
drying  beyond  the  normal  state.  In  this  important  respect  they  are 
far  superior  to  the  charcoal  powders.  Moisture  does  not  appear  to 
affect  the  interior  of  the  grain  at  all,  and  only  affects  the  results 
through  its  presence  on  the  surface,  and  the  qualities  of  the  powder  are 
completely  restored  by  drying  in  the  open  air.  Samples  of  the  first 
four  compositions  given  above  in  the  form  of  field-gun  powder  were 
kept  submerged  in  water  for  fifteen  hours,  and  after  drying  in  the  air 
showed  no  loss  of  ballistic  effect,  and  all  five  compositions  in  small 
arms  powder  were  subjected  for  thirty  minutes  to  a  temperature  of 
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10^  F.  below  zero,  and  then  raised  to  a  temperature  of  80°  F.  alter- 
nately thirty  times,  and  showed  no  change  in  ballistic  effects  or  under  the 
microscope. 

The  erosive  effects  of  smokeless  powder  are  generally  considered  to 
be  serious,  but  this  defect  is  not  so  serious  as  to  counterbalance  the 
advantages  attendant  on  their  use.  It  is  imi)ortaut  that  powders  that 
are  satisfactory  in  other  respects  be  examined  in  relation  to  this  one, 
in  order  that  the  most  advantageous  compromise  between  the  good  and 
the  bad  may  be  made.  In  the  tests  made  in  the  small  arm  for  erosion 
with  the  five  compositions,  the  erosions  produced  by  the  Maxim- 
Schnpphaus  were  quite  slight;  those  by  the  *^  W.  A."  XX  powder  very 
great.  They  were  mainly  confined  to  a  space  within  2  inches  of  the 
seat  of  the  bullet,  and  had  caused  no  loss  of  velocity  except  in  the  case 
of  the  last-named  composition,  in  which  the  velocity  had  fallen  off 
about  150  feet.  The  compositions  arrange  themselves  in  the  same 
order  in  heating  and  erosive  effects,  and  not  only  that,  but  the  intervals 
are  much  the  same.  The  conclusion  was  also  reached  from  these 
exx)eriments  that,  whether  the  proximate  cause  of  erosion  be  of  a 
mechanical  or  chemical  nature,  heat  is  the  original  disposing  cause.  It 
would  seem,  therefore,  that  the  erosive  effect  can  be  api)roximately 
predicted  from  a  determination  of  the  heating  effect,  and  both  with 
some  degree  of  approximation  from  a  knowledge  of  the  composition; 
and  further,  that  the  great  heat  of  nitroglycerin  can  be  so  modified 
by  the  use  of  other  suitable  ingredients  in  a  powder  as  to  reduce  the 
heat  and  erosion  to  any  desired  point.  Hence  there  may  be  no  objec- 
tion on  the  score  of  erosion  to  the  use  of  nitroglycerin  with  suitable 
accompanying  ingredients  in  smokeless  powders. 

The  form  of  grain  is  of  great  importance  with  smokeless  powders, 
since,  unlike  the  charcoal  powders,  they  possess  the  property  of  burn- 
ing by  parallel  surfaces  in  the  gun.  This  property  gives  the  powder 
maker  great  advantage  in  designing  the  form  of  grain  so  as  to  obtain 
a  progressive  combustion  of  the  charge,  based  on  the  amount  of  burn- 
ing surface.  Experiments  have  shown  that  the  most  satisfactory  form 
of  grain,  as  being  the  most  progressive,  is  the  multiperforated  cylinder, 
and  as  by  increasing  the  number  of  perforations  a  grain  of  any  desired 
size  ma^  be  obtained  for  any  given  thickness  of  the  walls  between  the 
I)erforations,  it  would  seem  that  by  this  method  a  free  and  unhindered 
inflammation  of  the  charge  could  be  obtained  and  at  the  same  time 
the  maximum  of  ballistic  power  realized  for  a  given  type  of  powder. 

Proving  ground  for  powder  at  Springfield  Station^  Pennsylvania, — The 
installation  of  this  proving  ground  now  comprises  the  following  ])ieces, 
together  with  the  necessary  carriages,  chronographs,  pressure  gauges, 
etc.,  necessary  for  their  use: 

One  8-iiich  B.  L.  rifle,  model  1888. 
One  3.6-inch  field  gun,  model  1891. 
One  3.2-inch  field  gun,  model  1890. 
Oii0  •SO-eftliber  mag»zine  rifle,  model  1892. 
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To  which  may  be  added  for  practical  use  the  following  belonging  to 
the  Du  Pont  Company : 

One  6-incli  naval  B.  L.  rifle. 

One  .30-caliber  pressure  barrel. 

One  .45-caliber  Springfield  rifle. 

One  .45-caliber  Springfield  rifle,  pressure  barrel. 

Nearly  all  the  necessary  tests  of  samples  can  be  made  by  means  of 
these  pieces,  and  they  have  been  generally  in  use  during  the  year  for 
that  purpose.  Fifty-six  rounds,  mostly  brown  powder,  have  been  fired 
during  the  year  from  the  8-inch  gun  and  100  rounds  with  smokeless 
powder  from  the  3.2-inch  gun. 

MANUFACTITRE   AND   TEST   OF   POWDERS   ON   THE   rAOIFIC   COAST. 

Charcoal  powders, — The  manufacture  of  charitoal  powder  on  this  coast 
during  the  year  has  been  limited  to  a  lot  of  2,500  pounds  of  saluting 
powder  for  10-inch  muzzle- loading  smoothbore  guns,  and  a  quantity  of 
brown  powder  for  the  12-iiich  B.  L.  rifle,  steel,  and  12-inch  B.  L.  mortar, 
cast  iron,  hooped,  and  black  molded  powder  for  12-inch  B.  L.  mortar, 
cast  iron,  hooped,  a  contract  for  this  powder  having  been  placed  with 
the  California  Powder  Works  for  issue  to  the  service  for  firing  instruc- 
tion in  target  practice.  The  powders  for  the  rifle  were  proved  in 
the  12inch  rifle  at  Fort  Win  field  Scott,  San  Francisco  Uarbor,  and 
the  powder  for  the  mortar  was  proved  in  part  at  the  same  point  and 
in  part  at  the  Benicia  Arsenal  as  soon  as  a  mortar  could  be  mounted 
for  the  purpose.  The  powders  furnished  by  the  manufacturers  passed 
the  required  test  satisfactorily  and  were  accepted. 

Smokeletts  powders. — Little  progress  has  been  made  in  the  develop- 
ment of  smokeless  powders  on  tliis  coast  since  my  last  annual  report. 
The  Giant  Powder  Company  has  purchased  and  set  up  a  Bouleng6 
chronograph,  and  has  now  a  well-equipped  testing  plant  for  small-arms 
powders.  The  United  States  Smokeless  Powder  Company  has  exx)eri- 
mented  during  the  year  with  powder  for  3.2-inch  field  gun,  but  without 
satisfactory  results.  But  one  new  variety  of  smokeless  powder  for 
small  arms  has  been  tested  during  the  year.  This  is  called  "Italian 
smokeless  i)owder,"  and  is  made  by  Parlato  &  Salamone,  of  San  Jose, 
Cal.,  manufacturers  of  and  dealers  in  fireworks.  It  is  a  white  powder 
in  appearance,  and  is  made  by  hand  in  small  round  grains  which  are 
not  too  hard  to  be  crushed  between  the  fingers.  When  ignited  it  burns 
with  a  white,  bright  flame;  it  produces  little  smoke  and  leaves  but  a 
slight  residue  in  the  bore.  The  makers  claim  that  the  i)owder  is  not 
affected  by  heat  or  cold. 

Proving  ground  at  Benieia  Arsenal. — The  manufacture  on  the  Pacific 
Coast  of  the  powder  required  for  the  service  of  the  posts  on  that  coast 
saves  the  considerable  cost  and  difficulty  attending  transportation 
from  the  East,  but  necessitates  provision  for  testing  the  powder  also 
at  some  convenient  i)lace  on  the  Paeific  Coast.    The  place  selected  is 
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the  Benicia  Arsenal,  and  a  beginning  has  been  made  toward  carrying 
out  the  plan  of  providing  a  proving  ground  by  mounting  a  12-inch 
mortar  on  the  site  selected  and  erecting  the  necessary  screens,  for  the 
measurement  of  velocities.  The  mortar  carriage  used  was  economic- 
ally converted  from  a  15-inch  barbette  carriage,  and  permits  horizontal 
firing  only. 

SEACOAST   GUNS. 

The  firings  with  the  several  type  guns  under  test  have  been  com- 
pleted during  the  year. 

Ten-inch  B.  L.  rifle,  type. — The  requirements  of  the  powder  for  the 
test  of  this  gun  were  as  follows:  Charge,  250  pounds;  projectile,  675 
pounds;  pressure  per  square  inch,  37,000  pounds;  initial  velocity,  1,975 
feet  per  second. 

The  gun  has  endured  292  rounds  without  any  apparent  loss  of 
strength.  Of  this  number  144  rounds  have  given  pressures  above 
35,000  x)ounds  per  square  inch.  The  maximum  pressure  obtained  was 
62,000  pounds  per  square  inch.  The  erosion  of  the  tube  for  some 
distance  in  front  of  the  seat  of  the  projectile  is  now  so  great  as  to 
destroy  the  accuracy  of  fire,  and  for  that  reason  alone  the  gun  is  con- 
sidered unserviceable.  As  was  to  be  expected,  the  erosion  increased 
very  rapidly  toward  the  last.  Up  to  about  the  two  hundredth  round 
the  accuracy  of  the  piece  was  not  materially  affected  by  this  erosive 
action.  Soon  after  this,  however,  it  was  found  that  the  projectiles  with 
the  service  band  did  not  take  the  rifling  well  enough  to  insure  accurate 
flight.  Accordingly^,  a  projectile  was  used  having  a  band  of  the  same 
form  as  the  service  band,  but  one-tenth  of  an  inch  greater  in  diameter. 

The  effect  of  this  was  to  restore  the  accuracy  of  fire.  After  the 
two  hundred  and  fiftieth  round  the  erosion  had  progressed  so  far  as  to 
make  necessary  a  further  increase  in  diameter  of  band.  This  second 
increase  produced  results  as  satisfactory  as  those  obtained  by  the  first 
iucrease.  At  the  two  hundred  and  eighty-eighth  round,  however,  this 
advantage  disappeared.  Out  of  five  shots  at  the  3,000-yard  target  but 
two  hits  were  obtained,  as  against  a  record  of  five  hits  at  the  same  range 
with  the  five  shots  immediately  preceding.  As  the  travel  of  the  shot 
had  not  materially  decreased,  it  was  not  thought  that  the  difficulty 
could  be  overcome  by  farther  increase  in  thickness  of  band.  From  an 
inspection  of  the  extent  of  the  eroded  portion  of  the  bore  it  seems 
probable  that  the  velocity  acquired  by  the  shot  before  reaching  the 
uninjured  portion  of  the  rifle  is  sufficient  to  partially  shear  or  tear  the 
band,  so  that  the  full  velocity  of  rotation  is  not  imparted. 

Some  trouble  was  experienced  with  the  gas-check  cups  originally 
used  with  this  gun,  but  the  difficulty  was  entirely  removed  by  the  sub- 
stitution of  steel  split  rings  for  the  steel  cups.  Two  spindles  of  the 
mushroom  head  were  broken  during  the  test,  owing  to  defective  con- 
struction, and  in  one  instance  owing  in  part  to  the  excessive  pressure, 
^600*i>ound8  j>er  square  inch,  obtained  in  the  gun.    Also  two  teeth 
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in  the  rotating  pinion  were  broken.     Some  defects  were  also  noticed  ii 
the  tray  latch,  all  of  which  are  overcome  in  the  service  guns. 

The  gun  was  tested  for  accuracy,  rapidity,  etc.,  and  carefully  star 
gauged  at  intervals  during  the  test.  In  the  opinion  of  the  board  th< 
gun  has  successfully  withstood  a  fire  of  292  rounds,  and  as  a  result  o 
this  test  no  injury,  except  that  due  to  erosive  effects  of  the  powdei 
gases,  can  be  detected.  This  erosion  has  destroyed  the  accuracy  o 
fire,  and  for  this  reason  alone  the  gun  in  its  present  condition  is  con 
sidered  unserviceable,  and  the  board  concludes  that  it  is  a  suitabh 
gun  to  be  put  in  the  Government  service.  In  view  of  the  otherwise 
good  condition  of  the  gun,  the  board  is  further  of  the  opinion  that  it  u 
desirable  t(>  have  it  relined  and  submitted  to  further  test. 

Crozier  10-inch  wire  gurij  experimental, — This  gun  was  turned  over  tc 
the  Board  for  Testing  Rifled  Cannon  after  it  had  been  fired  276  rounds 
and  was  then  so  eroded  as  to  be  no  longer  in  suitable  condition  for  fire 
Members  of  this  board  were,  however,  members  of  the  Ordnance  Board 
under  whose  supervision  the  firings  had  taken  place.  From  an  exami 
nation  of  the  gun  and  of  results  of  firings  made  by  the  Ordnance  Board, 
the  testing  board  finds  that  the  general  i)rogramme  adopted  for  the 
10-inch  B.  L.  rifle,  steel,  was  followed  in  this  test,  and  that  the  gun 
satisfactorily  met  all  requirements  as  to  rapidity,  accuracy,  and  general 
efficiency.  The  gun  was  designed  for  a  pressure  of  42,000  pounds  per 
square  inch  and  a  muzzle  velocity  of  2,100  feet  per  second,  using  from 
2G0  to  290  pounds  of  brown  prismatic  powder  and  a  projectile  weighing 
575  pounds.  A  total  of  275  rounds  were  fired,  of  which  20  gave  pres- 
sures below  35,000  pounds  per  square  inch,  14  between  35,000  and 
40,000  pounds,  231  between  40,000  and  45,000  pounds,  and  10  over 
45,000  pounds.  The  maximum  pressure  was  46,000  x)ounds  per  square 
inch. 

As  already  stated,  the  gun  was  so  eroded  at  the  commencement  of 
the  rifling  that  the  board  did  not  consider  it  judicious  to  subject  it  to 
further  firing,  if  relining  of  the  tube  is  contemplated.  The  board  con- 
siders the  endurance  of  this  piece  as  entirely  satisfactory  and  that  it 
has  been  subjected  to  the  proi)er  test  for  the  determination  of  the 
endurance  of  the  same,  and  therefore  considers  it  a  suitable  gun  to  be 
put  in  the  Government  service.  It  is  considered  also  desirable  to  test 
the  eff'ect  of  relining  the  tube,  and  the  board  recommends  that  this 
gun  be  relined  and  subjected  to  such  further  tests  as  may  be  desirable. 

Txcelve-inch  B,  L.  rifle,  type, — The  ballistic  requirements  of  this  gun 
for  test  were  as  follows:  Charge,  450  pounds  brown  i)owder;  initial 
velocity,  1,975  feet  per  second ;  pressure,  37,000  pounds  per  square  inch. 

As  the  development  of  a  brown  powder  suitable  for  12-inch  guns 
was  carried  on  with  this  gun,  the  above  ballistic  results  were  not 
obtained  until  the  test  had  been  more  than  half  completed. 

This  gun  has  been  tired  227  rounds,  of  which  number  135  rounds  have 
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given  pressures  above  35,000  pounds  per  square  inch.  The  maximum 
pressure  recorded  was  73,800  pounds  i)er  square  inch.  As  a  result 
of  these  firings,  the  only  injury  discoverable  is  that  due  to  the  erosion 
of  the  i)owder  gases.  In  all  other  respects  the  gun  is  apparently  able 
to  endure  an  indefinite  number  of  additional  rounds.  The  erosion, 
however,  has  now  proceeded  so  far  as  to  affect  the  accuracy  of  fire. 
For  this  reason,  and  also  to  permit  the  relining  of  the  gun,  the  board 
suspended  further  test.  The  effect  of  the  erosive  action  upon  the 
accuracy  was  not  material  until  after  the  one  hundred  and  eighty-fifth 
round.  The  diameter  of  the  band  was  then  increased  one-tenth  of  an 
inch,  with  marked  effect  upon  the  accuracy  of  fire,  both  velocity  and 
pressure  being  brought  up  at  the  same  time  to  the  normal. 

As  this  was  the  first  gun  of  this  caliber  with  which  the  new  breech 
mechanism  had  been  tested,  some  trouble  was  experienced  which  led 
to  certain  modifications  during  the  trial.  The  steel  cups  in  front  and 
rear  of  the  gas-check  pad  were  replaced  by  split  rings.  The  pinions  of 
the  rotating  gearing  were  found  too  weak,  and  were  replaced  by 
shrouded  gears.  The  tray  latch-spring  bolt  also  proved  to  be  too 
weak,  and  was  strengthened  and  modified  in  form.  It  was  also  made 
apparent  that  the  translating  stud  did  not  afford  sufficient  bearing 
surface  and  was  too  easily  deformed.  This  latter  feature  has  been 
modified  on  all  12-inch  guns  made  since  the  type  gun,  and  a  bolt  added 
for  locking  the  block  to  the  tray  when  the  block  is  opened.  Some  dif- 
ficulty was  also  experienced  in  the  action  of  the  locking  nuts  on  the 
end  of  the  spindle  of  the  mushroom  head,  causing  a  tightening  of  the 
pad  and  rendering  rotation  of  the  block  difficult.  It  is  believed,  how- 
ever, that  all  these  difficulties  have  been  more  or  less  overcome,  and 
that  this  breech  mechanism  may  now  be  considered  fairly  satisfactory 
for  12-inch  guns. 

In  procuring  additional  forgings  for  the  further  manufacture  of  12- 
inch  guns  the  Department  has  changed  the  model  of  the  breech  mechan- 
ism, with  the  expectation  of  obtaining  a  more  perfectly  satisfactory 
action.  Any  trouble,  however,  with  the  locking  nuts  of  the  spindle  and 
with  the  pad  will  be  found  inherent  iu  this  new  system  as  well  as  in 
the  present. 

Owing  to  the  delay  in  placing  this  gun  upon  a  mount  where  the  trial 
for  rapidity  could  be  made,  this  trial  was  made  with  another  12-inch 
rifle,  which,  after  proper  adjustment,  gave  a  rapidity  of  five  rounds  in 
twenty-two  minutes. 

In  the  opinion  of  the  board,  the  12-inch  B.  L.  rifle,  steel,  type,  has 
been  subjected  to  the  proper  test  for  the  determination  of  the  endurance 
of  the  same,  and  the  board  therefore  considers  that  this  gun  is  suitable 
to  be  put  in  the  Gk)vemment  service. 

A  full  report  of  the  tests,  including  results  for  accuracy,  is  contained 
in  the  report  of  the  board,  which  forms  an  appendix  to  this  report. 
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The  number  of  seacoast  guns  manufactured  at  the  gun  lactory  up  t< 
the  end  of  the  last  fiscal  year,  June  30,  189G,  and  the  years  of  theii 
manufacture,  are  as  follows: 


Year. 

8-inch 
rifles. 

10-inch 
rifles. 

12-inch 
rifles. 

12-inch 
mortars. 

1890 

al 

ol 

1891 

al 

1 

1892 

12 

1) 

1893 

18 
5 
8 
9 

5 
3 
3 
9 

41 

1894 

12 
5 

10 

i 

1895 

3 

1896 

Total 

40 

41 

21 

8< 

o  Type. 

In  addition  to  these,  the  West  Point  Foundry  Company  finished  and 
assembled  eleven  8-inch  guns  in  the  fiscal  years  ending  June  30,  1893. 
June  30,  1894,  and  June  30,  1895. 

And  the  Bethlehem  Iron  Company,  under  its  contract  of  Novembei 
7, 1891,  for  one  hundred  guns,  had  finished  on  June  30,  1896,  ten  8-incl] 
guns  and  fifteen  10-inch  guns. 

This  makes  the  total  number  of  seacoast  guns  completed  and  readj? 
for  service  on  June  30,  189G,  sixty-one  8-inch  guns,  fifty-six  lO-inch 
guns,  twenty-one  12-inch  guns,  and  eighty  12-inch  mortars. 

Under  the  provisions  of  the  fortifications  act  of  June  G,  1896,  a  con- 
tract for  the  purchase  of  21  additional  sets  of  forgings  for  10-inch  guns 
was  awarded  the  Bethlehem  Iron  Company,  and  another  contract  for 
21  additional  sets  of  forgings  for  12-inch  B.  L.  guns  to  the  Midvale 
Steel  Company. 

Congress  at  its  last  session  also  made  provision  for  the  manufacture 
of  one  type  IG-inch  gun,  the  contract  for  the  forgings  for  which  has 
been  awarded  to  the  Bethlehem  Iron  Company.  This  gun  will  be  fin- 
ished and  assembled  at  the  Army  Gun  Factory. 

During  the  past  month  practice  has  been  had  by  the  artillery  troops 
with  the  new  armament,  including  guns  of  8-inch,  10-inch,  and  12-inch 
caliber,  mounted  on  barbette,  gun  lift,  or  disapi)eariiig  carriages,  and 
also  with  the  12-inch  B.  L.  mortars,  mounted  in  their  emplacements. 


SEAC^OAST    MORTARS. 

Under  the  provisions  of  the  fortifications  act  of  June  6,  1896,  con- 
tracts have  been  placed  in  part  for  the  forgings  and  in  part  for 
finished  mortars,  for  G6  additional  12-inch  B.  L.  mortars,  steel.  Part 
of  the  forgings  will  be  finished  and  assembled  by  contract  with  the 
Builders  Iron  Foundry,  of  Providence,  E.  I.,  and  the  remainder  at  the 
Army  Gun  Factory.  A  contract  for  30  finished  mortars  was  awarded 
to  the  Bethlehem  Iron  Company.  These  mortars  will  all  be  completed 
within  the  fiscal  year  ending  June  30,  1898. 

With  this  additional  lot,  the  total  number  of  12-inch  mortars  for  i.«isue 
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to  service  will  be  144,  of  which  number  oue-halt'  are  of  cast  iron,  steel 
hooped,  and  the  other  half  are  all-steel  mortars.  In  addition  to  these, 
one  cast-iron  hooped  mortar  has  been  supplied  to  the  Benicia  Arsenal 
for  the  proof  of  mortar  powders  procured  under  contract  aud  one  all- 
steel  mortar  to  the  United  States  Military  Academy  at  West  Point, 
N.  Y.,  for  the  instruction  of  cadets. 

GUN   CARRIAGES. 

Under  the  provisions  of  the  last  fortifications  act  additional  contracts 
have  been  placed  for  10-inch  disappearing  carriages  as  follows: 

Bethlehem  Iron  Company — 12 

Soiithwark  Foundry  and  Machine  Company 10 

Niles  Tool  Works  Company 8 

Orders  have  also  been  placed  at  Watertown  Ar&enal  for  the  manu- 
facture of  an  additional  lot  of  five  8-inch,  five  10-incli,  and  four  12-inch 
disappearing  carriages^  also  for  several  12-incli  nondisappearing  bar- 
bette caiTiages,  and  for  the  alteration  of  three  gun-lift  carriages  to 
barbette  carriages.  The  funds  thus  far  appropriated  are  sufficient 
to  provide  the  following  kinds  and  calibers  of  carriages: 

Total  carriaget  completed^  under  manufacturey  and  for  wkioh  there  are  appropriations 

available, 

12- inch: 

Disappearing  C.  P 1 

Disappearing  F.  P 14 

Nondisappearing 11 

Gan-lia 2 

Casemate 1 

10-incb : 

Disappearing  C.  P 1 

Disappearing  F.  P a  64 

Nondisappearing 5 

8-inch : 

Disappearing  F.  P a  10 

Nondisappearing 8 

It  is  exi)ected  that  all  will  be  completed  within  the  fiscal  year  ending 
June  30, 1898,  and  there  are  funds  on  hand  for  twelve  8  inch  carriages 
now  advertised  for. 

SoDie  modifications  of  the  disappearing  carriage,  model  1894,  have 
been  introduced  with  those  now  under  construction,  known  as  model 
1890,  mainly  with  the  view  of  increasing  the  facility  and  especially  the 
rapidity  of  maneuvering.    They  are  principally  as  follows: 

Live  chassis  rollers  have  replaced  the  axle  rollers.  The  carriage  is 
mounted  upon  a  single  turntable  instead  of  upon  a  forward  turntable 
and  rear  traverse  circle,  as  heretofore. 

Gnn  iron  has  been  substituted  for  cast  steel  as  the  material  for  the 
chassis  rails. 


a  Kxclusivc  of  typo  carriage. 

OBD96 3 


34  REPORT  OF  THE  CHIEF  Ot   ORDNANCE. 

A  chain  and  sprocket  wheel  retraction  gear  has  replaced  the  rop 
and  tackle. 

At  the  shot  trial  of  one  of  the  carriages,  model  1894,  which  had  bee 
fitted  with  live  chassis  rollers,  the  saving  of  counterweight  was  foun* 
to  be  about  7,000  pounds,  and  the  effort  required  to  haul  the  piec 
down  by  hand  was  reduced  about  50  per  cent.  No  difficulty  with  thi 
class  of  rollers  was  developed  at  the  firing  trial  of  the  carriage. 

It  is  expected  that  mounting  the  carriage  upon  a  single  tumtabl 
will  reduce  by  about  one-half  the  time  required  for  traversing,  beside 
affording  an  increased  field  of  fire. 

ALTERATION  OF   CARRIAGES. 

During  the  fiscal  year  six  barbette  carriages,  front  pintle,  witl 
hydraulic  cylinders,  have  been  altered  at  Watertown  Arsenal  for  th' 
15-inch  smoothbore  gun.  No  estimate  for  continuing  this  work  wa 
submitted  to  Congress  at  its  last  session,  as  it  was  thought  that  th 
wants  of  the  service  as  respects  these  carriages  were  sufficiently  sup 
plied  for  the  present. 

MORTAR  CARRIAGES. 

Under  the  provisions  of  the  last  fortifications  act,  contracts  hav< 
been  made  for  sixty-seven  12-inch  spring-return  mortar  carriages  of  th< 
Gordon  type,  as  follows:  Fifty-seven  carriages  awarded  to  the  Rober 
Poole  &  Son  Company  and  ten  carriages  awarded  to  the  Southwarl 
Foundry  and  Machine  Company. 

These  carriages  will  all  be  completed  within  the  next  fiscal  year,  anc 
will  give  a  total  of  150  mortar  carriages  for  issue  to  service,  exclusive 
of  two  carriages,  one  at  West  Point  and  one  at  the  proving  ground  ai 
Sandy  Hook,  N.  J. 

RAPID-FIRE   GUNS. 

Experimental  1^  centimeter  guns. — The  tests  of  the  several  types  o: 
12-centimeter  (4.72-inch)  rapid-fire  guns  procured  by  the  Departmeni 
for  comparative  trial  have  been  completed  by  the  Ordnance  Board 
during  the  past  year,  and  the  results  maybe  summarized  as  follows: 

All  the  guns  were  submitted  to  the  same  programme  of  tests,  whicli 
had  for  its  object  to  determine  velocity,  accuracy,  rapidity,  rapidity  with 
accuracy,  effect  of  shrapnel  against  steel  plates,  dispersion  of  canister, 
rapidity  with  accuracy  against  a  moving  target,  action  and  eff*ect  oi 
dust,  rust,  excessive  charges,  defective  cartridges,  and  the  endurance. 

Schneider  12-ccntimeier  {d.72inch)  rapid-fire  gun. — This  gun  is  of  built-up 
steel  of  50  calibers  total  length  and  weighs  7,168  pounds.  The  weight 
of  projectile  is  48.4  j)ounds,  and  of  the  powder  charge,  brown  prismatic, 
26.5  pounds ;  smokeless,  18.2  pounds.  The  gun  is  adai)ted  to  either  per- 
cussion or  electrical  firing,  using  metallic  ammunition.  The  character  oi 
the  breech  mechanism  is  fully  described  in  the  report  of  the  Ordnance 
Board,  which  forms  an  appendix  to  this  rei>ort.    The  mount  consists 
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of  a  cradle,  chassis,  racer,  bedplate,  shield,  and  trainiDg  mechauism. 
The  recoil  is  taken  up  by  hydraulic  brakes,  and  the  piece  returned 
into  firing  position  by  means  of  recuperator  springs.  The  maximum 
extent  of  recoil  is  8.3  inches.  The  tests  of  this  gun  were  carried  out  in 
the  presence  of  Commodore  Kreyder,  of  the  French  army,  the  repre- 
sentative of  tlie  Scheider  Steel  Works  at  Creusot. 

The  board  found  that  the  action  of  the  breech  mechanism  in  manipu- 
lation and  deliberate  firing  was  satisfactory.  The  number  of  parts  of 
the  mechanism  is  CI,  including  9  springs,  which  exceeds  the  number 
that  is  usually  found  in  the  best  modern  mechanisms  for  rapid-fire  guns. 
The  use  of  two  levers  in  operating  the  breechblock  is  considered  a 
source  of  some  confusion,  except  in  the  hands  of  a  trained  operator. 
The  extractor  was  considered  somewhat  defective  in  that  it  has  so  little 
surplus  power  over  that  required  under  normal  conditions,  which  it  is 
thought  might  affect  the  rapidity  of  firing  under  some  circumstances. 

At  the  termination  of  the  operation  of  closing  the  breech  the  right 
arm  of  the  ojierator,  as  well  as  a  considerable  portion  of  his  body,  is  in 
the  rciir  of  the  breech  of  the  gun.  This  is  considered  by  the  board  a 
very  objectionable  feature  in  a  rapid-fire  gun.  It  is  particularly  objec- 
tionable with  this  gun,  for  the  reason  that  the  extractor  guide  extends 
to  the  breech  about  11  inches.  The  operator  manipulating  the  block  is 
liable  to  stand  close  to  the  end  of  this  guide.  If  while  in  this  position 
the  piece  were  discharged,  in  all  probability  a  fatal  blow  would  be 
received  from  the  guide  by  the  operator  during  the  recoil.  In  the 
excitement  of  rapid  firing  this  might  occur. 

An  arrangement  to  prevent  premature  explosion  of  cartridge  appears 
to  be  efficient  and  satisfactory.  The  highest  velocity  obtained  in  the 
tests  was  2,570  feet  per  second,  the  pressure  being  35,600  pounds  per 
square  inch.  As  this  pressure  exceeds  the  pressure  prescribed  for  the 
gun,  the  charge  of  French  B.  N.  smokeless  powder  was  reduced  from 
18.75  pounds  to  18.5  pounds,  by  which  the  pressure  was  reduced  to 
about  33,000  pounds  per  square  inch  and  the  velocity  to  2,537  feet  per 
second.  As  respects  accuracy,  at  1-mile  range  the  mean  vertical 
deviation  from  center  of  impact  was  2.3  feet,  the  mean  horizontal  devia- 
tion 1.88  feet,  and  the  mean  deviation,  2.99  feet.  The  number  of 
rounds  fired  in  three  minutes  was  19,  of  which  8  were  fired  in  the  first 
minute,  the  gun  being  served  by  two  officers  and  five  men.  The  officers 
oi)erated  the  block  and  fired  the  gun^  four  men  served  ammunition  and 
inserted  the  cartridges,  and  one  man  took  charge  of  the  empty  cases. 
The  rapidity  was  noticeably  affected  by  the  lack  of  power  in  the  ex- 
tractor, the  fact  that  it  was  necessary  to  push  the  projectile  well  up 
into  the  rifling  in  order  to  close  the  block  making  the  latter  part  of 
the  block's  motion  somewhat  difficult;  by  the  necessity  of  keeping  the 
block  open  to  its  fullest  extent  during  the  insertion  of  the  cartridge, 
and  by  the  care  required  before  pulling  the  lanyard  to  insure  that  the 
officer  operating  the  block  was  out  of  the  way. 
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lu  the  dust  or  sand  test  the  breech  mechanism  was  as  far  as  possi 
ble  filled  with  sand  forced  in  by  the  action  of  a  blacksmith's  bellows 
To  open  the  block  it  was  necessary  to  disconnect  the  extractor  from  it 
The  block  was  dismounted  from  the  slot,  and  the  dust  brushed  off,  th< 
chamber  and  bore  wiped  out  with  the  gun  si^onge,  and  the  sponge  usee 
to  brush  the  dust  out  of  the  breech  threads  and  extractor  guide.  Tota 
time  required  for  these  operations  and  to  fire  five  rounds,  forty-oni 
minutes  and  forty-four  seconds.  But  one  defective  cartridge  was  fired 
Before  this  test  the  gun  was  thoroughly  cleaned  and  oiled.  The  casi 
was  prepared  by  filing  four  slots  obliquely  through  the  edge  of  therin 
at  an  angle  of  about  40  degrees  with  the  axis,  so  as  to  just  touch  th< 
cavity  of  the  case.  Upon  discharge  a  large  quantity  of  gas  escape<] 
through  the  block,  being  blown  about  100  feet  to  the  rear.  The  console 
was  unlatched  and  the  block  slightly  rotated.  The  block  could  not  be 
opened  by  hand,  but  required  blows  on  the  lever  by  mallet  to  rotate  it. 
After  rotation  the  block  was  withdrawn  by  blows  from  the  muzzle  with 
a  rammer.  The  claw  of  the  extractor  was  found  broken  dff,  rendering 
the  latter  unserviceable. 

For  combined  accuracy  and  rapidity,  a  single  target  of  ten  rounds 
was  taken  at  1  mile,  resulting  as  follows;  Mean  vertical  deviation 
from  center  of  impact,  1.85  feet;  mean  horizontal  deviation,  2.05  feet, 
and  mean  deviation  from  center  of  impact,  2.76  feet.  Time  of  firing, 
four  minutes  and  eight  seconds. 

The  ''blow- back"  or  defective  primer  test  was  made  by  thinning  the 
metal  of  the  primers  sufficiently  to  insure  that  the  primer  would  break 
at  discharge  and  allow  the  gases  to  penetrate  into  the  mechanism. 
One  round  was  fired,  resulting  in  the  blowing  out  of  the  firing  pin  and 
the  twisting  and  bending  of  the  firing-pin  spring.  These  parts  had  to  be 
renewed  before  firing  could  be  continued. 

Under  the  test  for  excessive  pressure,  pressures  of  42,000,  50,286,  and 
53,489  pounds  per  square  inch  were  obtained.  No  accident  of  any  kind 
occurred  during  this  test. 

The  work  of  the  carriage  throughout  the  firing  was  satisfactory. 

Canet  12'CentimeUr  (iJ2inch)  rapid-fire  gun. — This  gun  is  a  built-up 
steel  gun,  weighing  5,830  pounds,  and  has  a  length  of  40  calibers.  It  is 
fitted  with  the  regular  Cau^t  breech  mechanism,  and  is  mounted  on  a 
spring-return  limited-recoil  mount,  Bellville  springs  instead  of  spiral 
springs  being  employed  for  returning  the  piece  to  the  firing  position. 
The  recoil  is  checked  by  means  of  a  hydraulic  cylinder.  A  full  descrip- 
tion of  the  gun  and  mount  is  contained  in  the  report  of  the  Ordnance 
Board,  which  forms  an  appendix  to  this  report.  The  ammunition  con- 
sists of  a  solid  drawn  brass  case  having  a  primer  which  may  be  secured 
into  its  seat  immediately  prior  to  firing  and  thus  reduce  the  liability 
to  accident.  The  weight  of  the  projectile  is  46.2  pounds,  and  the  powder 
charge  is  11  pounds  of  B.  N.  smokeless  powder. 

The  regular  programme  was  followed  in  tlie  test  of  this  gun  up  to  the 
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time  that  it  was  i)ermaiiently  disabled.  The  actiou  of  tlie  breech 
mechauisni  in  manipulation  and  deliberate  firing  was  satisfactory. 
The  number  of  parts  of  the  mechanism  is  39,  including  four  springs. 
This  number,  though  not  excessive,  is  considered  greater  than  is  con- 
sistent with  the  simplicity  and  certainty  of  action  required  in  a  rapid- 
fire  gun.  The  extractor  has  little  surplus  power  over  that  required 
under  normal  conditions,  and  a  separate  tool  is  provided  for  the 
extraction  of  cases  which  have  stuck  in  the  chamber.  This  feature 
results  in  a  tendency  to  overstrain  and  therefore  bend  and  distort  the 
extractor  before  it  is  discovered  that  use  must  be  made  of  this  tool. 
Th(^  action  of  the  extractor  under  normal  conditions  is  simply  to  loosen 
the  case,  after  which  the  latter  is  withdrawn  by  hand.  At  the  termi- 
nation of  the  operation  of  closing  the  breech  the  right  arm  of  the 
oi>erator,  as  well  as  a  considerable  portion  of  his  body,  is  in  rear  of  the 
breech  of  the  gun.  As  already  stated,  this  is  considered  by  the  board 
a  very  objectionable  feature  in  a  rapid-tire  gun,  as  it  might  easily 
bapi>en  in  the  excitement  of  rapid  firing  that  the  piece  would  be  dis- 
charged after  the  block  is  closed  but  before  the  operator  has  time  to 
get  out  of  the  way,  which  might  result  in  his  being  seriously  injured 
by  a  blow  due  to  the  recoil  of  the  piece.  A  safety  pin  is  provided  to 
guard  against  premature  explosion.  The  three  motions  of  rotating, 
withdrawing,  and  swinging  the  block  are  accomplished  by  a  single 
motion  of  the  lever,  an  arrangement  which  adds  considerably  to  the 
complexity  and  number  of  parts  of  the  system. 

With  a  charge  of  10  pounds  8  ounces  B.  N.  smokeless  powder  a 
velocity  of  2,131  feet  per  second,  with  a  pressure  of  34,200  pounds  per 
square  inch,  was  obtained  in  January,  1895,  but  later  on  this  same 
powder  had  undergone  so  considerable  a  change  that  a  very  much 
higher  pressure  and  a  higher  velocity  were  developed  with  even  a  less 
charge  of  jwwder.  By  substituting  cordite  for  B.  N.  powder,  and  using 
a  charge  of  8  pounds  4  ounces,  a  mean  velocity  of  2,470  feet  was 
obtained,  with  a  pressure  of  34,000  pounds. 

In  the  test  for  rapidity  the  charge  was,  for  safety,  reduced.  The 
gun's  detachment  consisted  of  two  officers  and  five  enlisted  men,  one 
officer  oi)erating  the  breechblock  and  the  other  pointing  and  firing  the 
gun.  At  the  end  of  the  first  minute  four  rounds  had  been  fired;  at  the 
end  of  the  second  nine  rounds,  and  at  the  end  of  the  third  minute  eight- 
een rounds  had  been  fired.  Two  missfires  were  counted  as  fired  rounds. 
The  missfires  aft'ected  the  rapidity  to  the  extent  of  one  or  possibly  two 
rounds.  They  appeared  to  be  due  to  the  insensitive  primers  rather 
than  to  lack  of  strength  in  the  firing  mechanism. 

With  a  charge  of  cordite,  targets  were  taken  at  1  mile  and  at  3,000 
yards.  At  1  mile  the  mean  vertical  deviation  from  center  of  impact 
was  2^;  mean  horizontal  deviation,  1.77  feet;  mean  deviation,  2.94 
feet.  At  3,000  yards  the  mean  vertical  deviation  was  3.8;  mean  hori- 
zontal deviation,  3.82,  and  mean  deviation,  5.42. 


38  REPORT  OF  THE  CHIEF  OP  ORDNANCE. 

In  the  test  for  rapidity  with  accuracy,  the  tiring  was  made,  for  safet;^ 
with  reduced  charges.  The  results  were  as  follows  at  1,000  yards 
Mean  vertical  deviation  from  center  of  impact,  1.55  feet;  mean  hori 
zontal  deviation,  1.34  feet,  and  mean  deviation,  2.05  feet.  Time  for  1< 
rounds,  one  minute  fifty-nine  and  one-half  seconds.  At  500  yards  th 
results  were  as  follows:  Mean  vertical  deviation,  0.8G,  mean  horizonta 
deviation,  0.8^i,  and  mean  deviation,  1.20  feet.  Time  for  ten  rounds 
one  minute  and  fifty-five  seconds,  excluding  a  delay  of  seven  minute 
and  twenty  seconds  caused  by  a  missfire.  These  short  ranges  were  use< 
because  of  the  small  charge  and  the  consequent  reduction  in  velocity. 

In  firing  for  rapidity  with  accuracy,  alternating  at  two  500-yard  tar 
gets,  75  feet  apart,  this  gun  became  permanently  disabled  by  th< 
blowing  out  of  the  breechblock.  The  gun  was  aimed  and  the  firinj 
conducted  by  the  same  officer  who  had  conducted  all  the  rapidity  an( 
accuracy  tests  made  with  the  gun.  Prior  to  this  round,  on  account  o 
the  missfires  which  had  occurred,  the  firing  pin,  which  had  becom< 
somewhat  burred  on  its  edges  and  fitted  rather  loosely  on  its  seat,  wai 
replaced  by  a  new  pin.  At  the  second  round,  while  the  man  who  was  ii 
charge  of  the  mechanism  was  in  the  act  of  closing  the  block,  a  prema 
ture  explosion  occurred,  resulting  in  the  blowing  out  of  the  breechblocl 
and  the  disabling  of  the  gun.  This  premature  explosion,  it  appear! 
front  the  reports,  was  caused  by  the  faulty  seating  of  the  coned  portior 
of  the  firing  pin  in  its  recess,  and,  although  the  firing  pin  was  somewhal 
shorter  than  that  i)reviously  used,  this  faulty  adjustment  of  the  tw( 
coned  surfaces  caused  the  pin  to  protrude  to  a  dangerous  extent  beyond 
the  face  of  the  breechblock,  so  that  when  the  latter  was  entirely  closed, 
as  iu  the  rapidity  test,  the  protruded  pin  was  enabled  to  strike  the 
primer  a  blow  sufficient  to  explode  the  cartridge  before  the  block  was 
fully  closed.  The  difference  in  the  amount  of  protrusion  was  slight, 
but  it  was  sufficient  to  determine  the  diff'erence  between  absolute  safety 
and  extreme  danger.  The  breech  mechanism  having  been  completely 
destroyed  by  this  aeciden  t,  the  test  of  the  gun  and  mount  was  closed. 

The  action  of  the  mount  during  the  test  was  satisfactory. 

Hotchkiss  12-centlmeter  {4,7Q-inc1i)  rapid-fire  gun. — This  gun  is  a  built- 
up  steel  gun  weighing  4,370  pounds,  and  is  of  40  calibers  total  length. 
It  has  the  usual  Hotchkiss  breech  mechanism — falling-block  system — 
and  is  mounted  on  a  limited  recoil  mount  with  hydraulic  cylinders  for 
checking  the  recoil  and  springs  for  returning  the  piece  to  the  firing 
l)osition.  A  full  description  of  the  piece  and  its  mount  will  be  found  in 
the  report  of  the  Ordnance  Boar<l,  which  forms  an  appendix  to  this 
report. 

In  testing  the  piece  in  accordance  with  the  prescribed  programme,  a 
charge  of  10  i)ounds  French  smokeless  B.  N.  powder,  with  a  55  pound 
projectile,  gave  a  velocity  of  about  1,883  feet  per  second  and  a  pressure 
of  24,31K)  pounds  per  square  incli.  With  a  projectile  weighing  36 
pounds  4  ounces  the  velocity  was  about  2,048  feet.    The  action  of  the 
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breech  mecbanism  during  these  rounds  resulted  in  nothing  worthy  of 
note^  except  that  the  weight  of  the  breechblock  was  found  to  be  a 
serious  hindrance  to  its  quick  and  easy  manipulation  in  closing. 

In  the  test  for  rapidity,  10  pounds  of  13.  N.  smokeless  powder  and  a 
projectile  weighing  36  pounds  4  ounces  were  used.  The  number  of 
rounds  fired  in  a  minute  was  seven.  On  account  of  the  slow  combus- 
tion of  the  powder,  large  quantities  of  flame  rushed  out  of  the  breech 
of  the  gun  each  time  that  the  block  was  opened.  It  was  therefore 
found  necessary  to  susi)end  the  firings  after  one  minute  and  twelve 
Beconds,  eight  rounds  having  been  fired  in  this  time.  In  order  to 
obtain  a  more  suitable  powder  for  this  test,  I.  B.  E.  sphero-hexagonal 
powder  was  employed,  this  being  a  powder  procured  for  the  5-inch 
siege  gun.  With  this  I.  B.  E.  powder,  the  mean  pressure  of  four 
rounds,  the  charge  being  15  pounds,  was  36,750  pounds.  This  powder 
was  accordingly  selected,  and  the  charge  placed  at  15  x>ounds.  At  the 
first  round,  using  this  charge  of  powder  indications  of  a  higher  i^res- 
sure  were  observed.  The  cartridge  case  stuck  in  the  bore  and  was 
backed  out  with  difficulty  by  means  of  a  rammer  passed  in  from  the 
muzzle.  The  head  of  the  case  was  slightly  distorted,  and  gas  escaped 
from  one  of  the  rivets  securing  it.    The  case  was  not  split. 

A  second  round  was  then  fired,  and  the  same  indications,  though  to 
a  less  degree,  were  observed;  there  was  no  escape  of  gas  past  the 
rivets.  As  the  indications  pointed  to  high  though  not  abnormal  pres- 
sures, it  was  decided,  for  safety,  to  postpone  the  test  for  rapidity  and 
to  take  additional  pressures.  To  this  end,  a  case  was  unloaded,  a 
pressure  plug  placed  in  the  bottom,  and  the  charge  and  projectile 
replaced.  At  this  point  the  gun  burst.  The  projectile  and  breech 
projected  about  100  yards  to  the  rear;  the  pressure  plug  was  not 
recc^vered.  The  body  of  the  cartridge  case  remained  in  the  gun.  The 
head  was  blown  oft*  and  to  the  left.  In  loading  the  cases  the  powder 
was  l)laced  in  a  bag,  and  a  careful  investigation  was  made  to  ascertain 
the  cause  of  this  disaster,  if  possible.  The  gun  was  star-gauged,  and 
the  results  showed  no  abnormal  change.  The  appearance  of  the  freshly 
fractured  surfaces  indicated  good  metal,  and  specimens  were  subse- 
quently taken  from  the  fragments  and  tested  at  the  Watertown  Arse- 
nal, and  this  test  also  showed  that  the  metal  was  of  good  quality. 

In  order  to  determine  the  pressures  exercised  by  the  powder  charge, 
another  rapid-fire  gun  of  the  same  caliber  and  volume  of  chamber  was 
employed,  in  which  charges  were  used  greatly  increasing  up  to  13 J 
pounds,  with  a  projectile  weighing  36J  pounds.  The  maximum  pres- 
sure obtained  with  the  latter  charge  was  38,200  pounds  per  square 
inch.  It  was  intended  to  carry  the  charge  up  to  15  pounds,  but  owing 
to  defects  in  the  breechblock  developed  by  the  firings,  the  gun  was 
withdrawn  for  repairs,  and  it  has  not  up  to  this  date  again  become 
available  for  firing.  The  results  are  sufficient,  however,  to  indicate 
that  a  charge  of  13^  pounds  was  sufficient  to  produce  the  standard 
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pressure,  and  that  the  charge  selected  for  the  rapidity  test  was  a  poun< 
and  a  half  too  great.  Taking  the  highest  pressure  recorded  in  the  13^ 
jjound  charge — 38,200  pounds  per  square  inch — the  pressure  in  tb 
same  gun  with  15  pounds  of  the  same  powder,  calculated  by  Sarrau'i 
formula,  is  44,740  pounds.  This  formula  has  by  frequent  use  beei 
proved  to  be  very  reliable,  especially  for  this  class  of  powder  and  fo 
charges  differing  by  small  amounts.  From  all  the  indications  an< 
data  obtainable,  therefore,  it  appears  that  the  pressure  at  the  time  o 
the  rupture  could  not  have  exceeded  50,000  pounds  per  square  inch 
and  this  pressure  is  not  sufficient  to  produce  rupture  of  a  gun  properl; 
designed  and  built. 

The  area  of  the  cross  section  of  the  chamber  is  about  23  square  inchei 
and  that  of  the  fractured  surface  about  80  square  inches;  a  pressure  o 
50,000  pounds  in  the  bore  would  therefore  produce  a  strain  at  the  frac 
tured  surface  of  18,750  pounds  per  square  inch.  To  produce  a  straii 
at  this  surface  of  44,000  pounds  the  elastic  limit  of  the  material  woulc 
require  powder  pressure  of  117,000  pounds  per  square  inch,  and  for  i 
strain  of  89,000  pounds  per  square  inch,  the  tensile  strength  of  the  steel 
a  powder  pressure  of  237,000  pounds  per  square  inch.  These  figures 
indicate  that  the  cause  of  the  failure  was  not  the  lack  of  sectional  arej 
of  metal  at  the  place  of  fracture.  As  to  the  possibility  of  a  defect  it 
the  manufacture,  an  examination  of  the  gun  after  the  accident  showed 
a  projection  of  the  tube  at  the  rear  of  about  one-hundredth  of  an  inch. 
This  projection  was  not  noticed  before  the  accident,  and  it  is  probable 
that  in  manufacture  the  ends  of  tlie  jacket  and  tube  were  faced  ofl 
even.  The  constraint  evidenced  by  this  projection  may  have  produced 
local  strains  tending  to  start  a  fracture,  but  nothing  more  than  mere 
conjecture  can  be  advanced  in  regard  to  the  cause  of  this  accident. 

Armstrong  12'CenUmeier  rapid-fire  gun, — This  gun  is  also  a  built-up 
steel  gun  of  4,676  pounds  weight  and  about  41  calibers  total  length. 
The  breechblock  is  on  the  Ellswick  system,  being  formed  in  two  steps, 
the  front  step  being  conical  and  the  rear  step  cylindrical.  Both  steps 
have  three  portions  of  their  threads  removed,  each  corresponding  to 
one-sixth  of  a  turn  of  the  block,  and  having  the  threads  of  one  portion 
opposite  the  blank  spaces  on  the  other.  The  carriage  is  the  balanced 
pillar  mount,  having  hydraulic  cylinders  for  checking  the  recoil  and 
springs  for  returning  it  to  the  firing  position.  A  full  description  of  the 
gun  and  mount  is  contained  in  the  report  of  the  Ordnance  Board,  which 
forms  an  appendix  to  this  report.  The  ammunition  is  metallic,  but  not 
fixed,  the  projectile  and  powder  charge  being  separate.  The  cartridge 
case  has  a  pronounced  conical  shape,  and  is  of  solid  drawn  brass,  pro- 
vided with  a  screw  hole  in  its  head  for  the  electric  primer  and  a  cap  to 
cover  its  mouth.  The  powder  charge  is  about  5J  pounds  of  cordite ;  the 
projectile  weighs  45  pounds.  The  velocity  obtained  was  2,204  feet  per 
second,  and  the  pressure  32,000  pounds  per  square  inch. 

Six  rounds  were  fired,  two  with  a  charge  of  5  pounds  8  ounces,  one 
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with  5  pounds  12  ounces,  and  three  with  a  charge  of  6  x>ounds  of  cor- 
dite. The  mean  pressure  in  the  last  three  rounds  was  36,000  pounds. 
At  the  sixtli  round,  the  primer  being  defective,  a  blow-back  occurred, 
so  injuring  the  mechanism  as  to  render  the  gun  unserviceable.  The 
firing  mechanism  was  completely  disabled,  the  firing  pin,  insulator,  and 
brass  covering  being  permanently  driven  back  about  half  an  inch.  The 
mainspring  was  upset  and  rendered  useless.  The  breechblock  could 
only  be  started  after  repeated  blows  on  the  end  of  the  locking  hammer. 
An  examination  of  the  mechanism  showed  that  the  only  outlet  provided 
for  the  gases  resulting  from  a  blow-back  was  to  the  rear  through  the 
mainspring  recess  in  the  carrier,  thence  through  a  few  small  holes  bored 
in  the  bushing  screwed  into  the  rear  end  of  this  recess.  This  proved  to 
be  entirely  inadequate,  since,  in  addition  to  the  fact  that  these  holes 
were  too  small,  they  were  effectively  covered  by  the  flat  end  of  the 
mainspring.  The  gases,  therefore,  finding  no  egress,  exerted  their 
pressure  on  the  entire  front  surface  of  the  carrier,  and  the  blow  thus 
produced  was  transmitted  by  means  of  the  rotating  stud  to  the  breech- 
block. As  the  gun  could  not  be  again  fired  without  extensive  repairs 
and  alterations,  and  as  other  systems  of  more  recent  design  and  less 
complexity  of  parts  would  be  available  in  the  near  future,  the  board 
decided  to  suspend  for  the  present  the  further  test  of  this  system. 

The  action  of  the  mount  throughout  the  firings  was  satisfactory.  It 
is  strong  and  simple  in  construction,  and  is  easily  and  quickly  manipu- 
lated. The  balance  pillar  feature  is  especially  worthy  of  consideration. 
By  its  use  the  gun  may  be  habitually  retained  concealed  behind  the 
parapet,  from  which  position  it  can  be  raised  and  prepared  for  action 
in  twenty  seconds.  In  the  same  time  it  can  be  lowered  and  put  under 
cover,  to  be  there  retained  until  required  for  service. 

Driggs- Schroed^r  dinch  rapid-fire  gun. — The  weight  of  this  gun  is 
3,500  iK)unds,  and  its  total  length  is  41  calibers.  The  breech  mechanism 
is  the  Driggs-Schroeder  falling-block  system.  This  gun  was  submitted 
to  only  a  partial  test.  In  the  preliminary  firing  the  action  of  the 
mechanism  in  deliberate  firing  was  very  satisfactory.  All  the  parts  of 
the  mechanism  are  securely  housed  and  protected  from  the  weather. 
The  breechblock  is  light  for  the  caliber,  and  its  manipulation  was  easy 
and  certain.  The  block  under  normal  conditions  has  no  tendency  to 
fly  open,  and  if  a  cartridge  becomes  stuck  in  the  chamber  the  mechan- 
ism can  be  easily  dismounted  and  the  ease  driven  out  from  the  front. 
The  cartridge  can  be  pushed  home  by  the  block  in  closing  when  it  is  at 
a  distance  of  3^  inches  from  the  seat. 

This  operation  is  attended  by  no  danger  whatever  of  a  premature 
explosion  due  to  a  protruding  firing  pin,  as  the  movement  of  the  block 
is  such  that  the  protruding  pin  can  not  be  brought  into  contact  with 
the  primer  until  the  block  is  closed  and  locked.  Moreover,  the  chances 
of  a  protruding  firing  pin  are  reduced  to  a  minimum  in  this  system,  as 
the  pin  is  always  retracted  to  within  the  limits  of  the  block  before  the 
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latter  can  descend,  and  is  therefore  protected  from  danger  of  becoming 
broken  or  bent  and  wedged  in  its  seat.  The  gun  can  not  be  fired  until 
the  breech  is  closed  and  locked,  as  up  to  the  completion  of  this  motion 
the  arm  of  the  cocking  cam  is  interposed  sufficiently  to  prevent  this 
firing  pin  from  striking  the  cap.  The  position  of  the  man  who  aims 
and  tires  the  gun,  as  well  as  of  the  one  who  manipulates  the  block,  is 
on  the  side  of  the  gun,  well  forward  of  the  breech.  No  portion  of  the 
body  of  the  man  working  the  block  is  at  any  time  during  the  firing 
required  to  be  in  the  rear  of  the  gun.  This  is  considered  by  the  board 
a  very  important  and  valuable  feature  of  this  system.  In  the  prelimi- 
nary firings  the  charge  corresponding  to  the  standard  pressures  for  the 
gun  was  determined  to  be  9  pounds  of  Q.  B.  E.  sphero-hexagonal 
powder;  and  10  pounds  of  W.  A.  and  W.  F.  brown  prismatic  powder 
was  fixed  as  a  safe  charge  for  the  rapidity  test. 

In  the  rapidity  test  the  total  time  for  25  rounds  was  two  minutes  and 
thirty-four  seconds.  The  first  21  rounds  were  fired  smoothly,  and  with- 
out delays  from  sticking  of  cases,  in  exactly  two  minutes,  and  although 
the  firing  was  conducted  under  adverse  circumstances,  the  direction  of 
the  wind  causing  smoke  to  blow  in  the  fa<jes  of  the  gunners,  this  time 
may  be  considered  as  fairly  representative  of  the  rapidity  of  the  gun. 

In  the  dust  test  the  mechanism  was  subjected  to  a  blast  of  sand  for 
eight  minutes.  The  breechblock  was  then  removed  without  difficulty; 
the  sand  and  dust  were  removed  from  the  mechanism  by  hand  and  from 
the  chamber  by  a  sponge.  The  gun  was  then  loaded  and  fired.  The 
total  time  required  was  one  minute  and  fifteen  seconds. 

The  gun  was  fired  five  rounds  with  increasing  pressures  up  to  47,000 
pounds  per  square  inch.  The  mechanism  worked  well  throughout  the 
test. 

In  the  defective-cartridge  test,  ui)on  firing  the  first  defective  case  the 
gas  escaped  into  the  mechanism,  drying  up  the  oil  and  covering  the 
mechanism  with  residue.  The  block  worked  stiffly,  on  account  of  lack 
of  lubrication.  In  other  respects  the  gun  received  no  injury.  In 
firing  the  second  case,  the  block  was  found  partially  opened,  the  oper- 
ating handle  having  made  about  a  quarter  of  a  turn.  The  block  could 
not  be  opened  by  hand,  and  could  only  be  turned  by  blows  of  a  sledge 
hammer.  The  locking  spring,  right  extractor,  and  sear  were  broken. 
The  firing  pin  could  be  locked,  but  owing  to  the  displacement  of  the 
cam,  so  that  the  shoulder  ceased  to  bear  against  the  firing  pin,  the  latter 
could  be  fired  in  any  position.  The  outer  portion  of  the  main  bolt  was 
broken  within  half  an  inch  of  the  exterior  surface  of  the  jacket,  and 
as  the  remainder  of  the  bolt  could  not  be  removed  by  the  hammer,  it 
was  drilled  out,  and  was  then  found  to  be  in  three  pieces.  The  broken 
parts  having  been  replaced,  the  gun  was  fired  three  rounds  to  test 
the  working  of  the  mechanism,  and  was  then  subjected  to  the  test  by 
blow-backs.  Three  rounds  were  fired.  The  mechanism  received  no 
injury  except  that  due  to  fouling,  and  the  block  worked  easily  after 
each  round. 
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For  the  rust  test  the  breech  of  the  gun  was  immersed  in  a  solution 
of  15  per  cent  sal  ammoniac  for  twenty-five  minutes,  after  which  the 
gun  was  allowed  to  remain  in  a  horizontal  position  for  forty  eight  hours, 
and  was  then  replaced  in  its  mount.  The  breechblock  was  then  opened 
in  twenty  seconds,  the  guide  bolts  and  firing  pin  were  oiled,  the  wooden 
plug  which  closed  the  chamber  removed  by  a  rammer  from  the  front, 
a  primed  empty  case  inserted,  and  the  breechblock  closed.  The  total 
time  required  to  penetrate  the  block,  perform  the  above  operations,  and 
to  fire  the  primer  was  forty-one  seconds.  Three  service  rounds  were 
then  fired  without  difficulty.  The  mechanism  having  then  been  dis- 
mounted, all  the  parts  were  found  well  rusted. 

As  some  doubt  existed  as  to  whether  under  normal  conditions  any 
portion  of  the  pressure  on  the  block  could  be  transmitted  to  the  main 
bolt,  the  latter  was  replaced  by  a  wooden  bolt  of  the  same  dimensions. 
The  bearing  surfaces  on  the  block  and  jacket  were  well  cleaned  and 
dried,  in  order  to  utilize  as  much  friction  as  possible.  Two  rounds 
were  fired,  with  half  and  full  charges,  respectively;  the  bearing  sur- 
faces were  then  thoroughly  lubricated  to  diminish  friction,  and  the  two 
rounds  were  repeated;  the  wooden  bolt  remained  uninjured. 

As  a  result  of  all  the  tests,  the  board  is  of  the  opinion  tliat  the4-ineh 
Driggs-Schroeder  mechanism  has  shown  itself  to  be  simple,  safe,  and 
efficient  for  a  rapid-fire  gun  of  this  caliber.  It  was  not  practicable  to 
make  a  more  exhaustive  test  as  to  endurance  of  this  gun,  but  the 
Department  has  now  under  manufacture  a  5-inch  gun  fitted  with  this 
breech  mechanism,  which  will  be  thoroughly  tested  for  endurance. 

Rapid-fire  guns  for  service. — The  fortifications  act  of  June  G,  1896, 
contains  an  item  of  appropriation  of  $150,000  for  the  purchase  of  rapid- 
fire  guns  for  service.  Under  this  provision  a  contract  has  been  made 
with  the  American  Ordnance  Company  for  ten  G-pounder  rapid-fire 
guns  with  their  mounts  and  250  rounds  of  ammunition  per  gun.  The 
breedi  mechanism  is  of  the  Driggs-Schroeder  type.  The  mount  is  a 
rampart  carriage  that  will  admit  of  being  fired  over  a  4-foot  parapet, 
and  also  of  being  used  in  the  open  for  firing  upon  landing  parties.  It 
is  fitted  with  hydraulic  recoil  cylinders,  and  for  short  distances  will  be 
hauleil  by  hand.  For  longer  distances  a  limber  will  be  employed. 
Two  ammunition  chests  are  carried  upon  the  axle  of  tlie  carriage. 

A  type  5-inch  rapid-fire  gun  fitted  with  the  Driggs-Schroeder  breech 
mechanism  is  now  under  manufacture  at  the  Army  Gun  Factory,  and 
another  type,  which  is  to  be  made  from  a  single  forging  and  the  initial 
strains  secured  by  means  of  interior  cooling,  has  also  been  placed  under 
contract  at  the  Bethlehem  Iron  Works,  who  are  to  supply  the  forging 
and  apply  the  necessary  treatment  to  secure  the  desired  initial  strains. 
This  gun  is  to  be  fitted  with  the  Fletcher  breech  mechanism. 

Should  this  method  of  constructing  such  guns  prove  successful,  it  is 
expected  that  it  will  result  in  a  considerable  reduction  in  the  cost  of 
the  arm,  since  a  large  number  of  them  will  be  required  for  the  com]>lete 
project  for  seacoast  defense. 
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These  guns  will  be  ready  for  trial  in  the  course  of  a  few  months.  A 
balanced  pillar  mount  is  also  under  construction,  and  will  be  tested  at 
tlie  same  time  .with  the  guns.  On  the  completion  of  the  trial  of  these 
guns  an  additional  lot  of  some  eight  guns  will  be  procured,  with  their 
mounts  and  about  100  rounds  of  ammunition  per  gun,  from  the  money 
available  under  the  existing  appropriations. 

STEEL   PROJECTILES  FOR   SEACOAST   SERVICE. 

Under  the  provisions  of  the  last  fortifications  act,  a  contract  has  been 
made  with  the  Midvale  Steel  Company  for  225  10-inch  armor-piercing 
shot,  small  core,  115  8-inch  armor-piercing  shot,  large  core,  205  10-inch 
armor-piercing  shot,  large  core,  and  100  12-incli  armor-piercing  shot, 
large  core.  These  projectiles,  with  those  already  on  hand,  will  provide 
about  seven  projectiles  for  each  8-inch  gun,  twelve  lor  each  10-inch 
gun,  and  eight  for  each  12-inch  gun  that  will  be  completed  by  June  30, 
1898. 

The  Department  has  also  made  a  contract  with  the  Midvale  Steel 
Company  for  375  12-inch  deck-piercing  shell  of  800  pounds  weight,  105 
12  inch  deck-piercing  shell  of  1,000  pounds  weight,  247  12-inch  torpedo 
shell  of  800  pounds  weight,  and  247  12-inch  torpedo  shell  of  1,000 
pounds  weight.  These  will  provide  about  eight  and  one-half  deck- 
piercing  shell  and  three  and  one-half  torpedo  shell  far  each  of  the  144 
mortars  that  will  be  completed  by  June  30,  1898.  The  question  of  the 
proper  bursting  charge  for  mortar  shell  is  still  under  experimentation. 
Gun  cotton,  emmensite,  and  other  explosives  are  on  trial. 

Emmensite  is  a  more  powerful  explosive  than  gun  cotton  when  the 
two  are  used  in  equal  volumes,  but  it  is  a  question  whether  explosion 
of  emmensite  on  impact  can  be  properly  controlled  so  as  to  insure 
penetration  before  rupture  of  the  shell.  There  will  probably  be  no  dif- 
ficulty in  firing  it  with  ordinary  charges  from  high-power  guns,  but 
that  is  only  one  requirement,  the  other  being,  as  indicated  above,  the 
necessity  for  obtaining  nenetration  before  explosion  of  the  bursting 
charge  occurs. 

PNEUMATIC   DYNAMITE    GUNS. 

The  battery  of  three  15-inch  guns  at  Fort  Winfield  Scott,  Cal.,  to  be 
erected  under  the  contract  of  January  27,  1893,  with  the  Pneumatic 
Torpedo  and  Construction  Company,  was  completed,  in  readiness  for 
military  use,  in  October  last.  A  trial  of  the  battery,  before  its  accept- 
ance by  the  Department,  was  made  by  a  hoard  of  officers  whose  report 
is  appended.  The  guns  passed  the  test  prescribed  for  their  accept- 
ance, and  the  battery  has  been  placed  at  the  disposition  of  the  troops 
at  the  Presidio  for  instruction  and  drill. 

Penthouses  made  of  wood,  in  parts  that  can  be  easily  set  up  or  taken 
apart,  have  been  provided  for  the  protection  of  the  guns  in  this  battery 
and  in  the  one  at  Sandy  Hook. 
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LEWIS   RANGE    AND   POSITION   FINDER. 

This  range  finder,  upon  the  recommendation  of  the  Board  of  Ord- 
nance and  Fortification,  approved  by  the  Secretary  of  War  February 
8,  1896,  has  been  adopted  for  service. 

Three  of  the  instruments  have  been  purchased  and  issued  to  posts 
for  trial  in  service  as  follows:  One  at  Fort  Monroe,  Va.,  for  height  of 
station  between  30  and  100  feet;  one  at  Fort  Adams,  R.  I.,  for  height 
of  station  between  75  and  250  feet;  and  one  at  Fort  Winfield  Scott, 
Cal.,  for  height  of  station  between  200  and  400  feet. 

Before  issuing  the  Fort  Monroe  instrument,  it  was  set  up  at  the  Sandy 
Hook  Proving  Ground  and  used  by  the  Ordnance  Board  for  the  purpose 
of  preparing  instructions  for  the  installation,  care,  and  preservation  of 
the  range  finders.  These. instructions,  together  with  a  description  and 
photographic  plates  of  the  instrument,  were  furnished  in  full  to  the 
posts  to  which  the  three  instruments  were  issued.  The  instructions  so 
given  relate  to  the  use  of  the  instrument  for  its  one  position  alone,  and 
do  not  include  the  methods  of  communicating  the  information  obtained 
with  the  instrument  to  a  gun  or  battery  situated  at  a  distant  point. 
They  will  necessarily,  therefore,  be  supplemented  hereafter  by  iustruc 
tions  resulting  from  knowledge  gained  by  the  use  of  the  position  finder 
as  a  unit  of  the  system  of  which  it  is  intended  to  form  a  part. 

Other  less  expensive  range  finders  are  under  investigation. 

FIELD   AND   SIEGE   ARTILLERY. 

By  the  last  fortifications  act  sufficient  funds  were  appropriated  to 
procure  ten  additional  5-inch  B.  L.  siege  rifles,  with  their  carriages;  ten 
7-inch  B.  L.  siege  howitzers,  with  their  carriages;  twenty  7-inch  B.  L. 
siege  mortars,  with  carriages  and  platforms;  fifty  3.2-inch  field  guns, 
with  their  carriages,  and  twenty  3.6-inch  B.  L.  field  mortars,  with  their 
carriages  and  platforms.  Advertisements  have  been  issued  for  the 
forgings  for  these  guns,  but  contracts  for  their  purchase  have  not  yet 
been  made. 

Out  of  the  funds  appropriated  for  projectiles  for  service  in  the  forti- 
fications act  of  June  6,  1890,  4,000  3.2-inch  16.5-pound  shrapnel  will  be 
procured  from  the  American  Ordnance  Company,  under  a  contract 
made  September  4, 1896.  In  addition,  orders  have  been  placed  at  the 
Frankford  Arsenal  for  the  manufacture  of  2,000  of  the  same  shrapnel, 
and  1,000  3.6.inch  20-pound  shrapnel,  with  fuses  for  the  whole  number. 

All  the  cases  for  fixed  ammunition  for  3.2-inch  field  gun  made  during 
the  year  are  of  brass,  solid  drawn.  The  trials  of  cases  made  of  alu- 
minum alloy  were  suspended  in  December  last,  after  repeated  unsuc- 
cessful trials  of  cases  made  of  different  alloys  of  aluminum,  including 
alloys  with  2  and  5  per  cent  of  copper.  These  experiments  will  be 
resumed  when  a  metal  promising  success  is  discovered. 

A  rack  press  designed  at  Frankford  Arsenal  for  assembling  the 
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projectiles  and  cases  of  3.2-iiicli  lixed  ainmunitiou  is  described  iu.an 
appended  report. 

A  range  table  for  the  3.6-incli  B.  L.  rifle  with  common  shell  and  shrap- 
nel has  been  prepared,  and  is  appended  hereto  with  the  report  of  the 
firing  tests  made  at  the  Proving  Ground  upon  which  the  tables  are  based. 
The  tables  are  not  carried  beyond  a  range  of  4,500  yards,  which  prob- 
ably exceeds  the  useful  limit  for  field  operations,  due  to  inaccuracy  of 
view  and  the  necessity  for  observing  the  effect  of  shot.  The  range  of 
4,500  yards,  with  shell,  is  reached  with  an  angle  of  10°  elevation. 

The  friction  primers  for  cannon  with  axial  vent  have  been  rendered 
more  eftective  by  improvements  made  in  their  construction  during  the 
year,  chiefly  as  regards  the  strength  of  connection  between  the  parts. 

From  trials  made  at  the  Sandy  Hook  Proving  Ground  in  March  last 
with  the  service  pattern  (Sawyer)  canister  for  3.2inch  field  gun,  it  was 
ascertained  that  for  two  rounds  fired  the  mean  horizontal  angle  of 
dispersion  is  6^  33',  and  the  mean  vertical  angle  of  dispersion  5°  55'. 
At  50  yards  range  the  number  of  hits  on  target,  26  feet  wide  by  18  feet 
high,  was  107  and  1^07.  At  this  range  all  bullets  passed  through  4 
inches  of  spruce;  when  the  thickness  was  increased  to  5  inches,  about 
G7  i)er  cent  passed  through.  The  canister  contains  224  round  balls  of 
cast  iron,  0.G25  inch  diameter,  and  each  weighing  about  one-half  ounce. 

The  Frankford  Arsenal  combination  fuse  (fifteen  seconds)  for  shrap- 
nel and  base  percussion  fuse  for  shell,  recently  introduced  in  service, 
have  been  severely  tested  in  transportation  in  field  ammunition  chests 
with  safety.  The  following  extract  from  letter  of  Capt.  S.  W.  Taylor, 
Fourth  Artillery,  recites  the  trial  of  ten  of  each  of  these  fuses  sent  to 
Fort  Leavenworth : 

On  tlie  5th  of  November^  1894,  the  shrapnel  and  shell  (with  bursting  charge 
removed)  were  put  in  the  rear  chests  of  caissons,  five  in  each  chest,  and  were  left  in 
there  until  September  4,  1895.  During  the  time  that  they  have  been  in  the  chests 
the  battery  has  traveled  573  miles,  at  the  walk,  trot,  and  gallop,  over  rough,  stouy 
roads,  up  and  down  steep  hills,  over  ditches,  and  across  fords. 

The  fuses  in  this  trial  were  complete  in  all  respects,  aci  no  one  of 
them  was  ignited.  Their  subsequent  examination  at  Frankford  Arsenal, 
when  turned  in  after  the  trial,  led  to  two  minor  changes,  whereby  the 
construction  could  be  improved.  One,  to  so  arrange  the  base  plunger 
as  to  make  it  immaterial  which  end  is  inserted  in  assembling  the  fuse, 
to  avoid  possible  danger  from  the  fuse  being  taken  apart  and  reassem- 
bled for  use  by  inexperienced  hands;  and  the  other  a  change  in  the 
size  of  the  orifices  through  the  primer  to  better  confine  the  charge  of 
powder  in  the  central  cavity  of  the  fuse. 

The  patterns  of  5  and  7  inch  shrapnel,  which  have  been  tested  and 
established  as  samples  for  manufacture  in  quantity  as  maybe  hereafter 
required,  are  47  and  125.5  pounds  in  weight.  They  differ  from  the 
field  shrapnel  in  having  a  central  tube  containing  a  part  of  the  bursting 
charge,  instead  of  having  the  whole  charge  in  the  head  of  shrapnel. 
The  firing  tests  showed  that  the  effectiveness  of  the  larger  calibers  of 
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shrapnel  was  increased  by  this  distribution  of  the  bursting  charge. 
When  exploded  under  cover,  the  5-inch  shrapnel  was  burst  into  316 
fragments,  exclusive  of  lead  balls,  and  adding  the  balls,  280,  the  total 
number  of  fragments  was  596.  Similarly  for  the  7-inch  shrapnel,  the 
total  number  of  fragments  was  1,086,  including  449  balls,  which  in  this 
shrapnel  weigh  each  one  ounce. 

CHANGES   IN  MATERIAL. 

Barrack  cleaning  rod. — Cleaning  rods  made  of  brass  in  one  piece,  with 
looped  head,  are  now  being  issued  for  use  with  the  .30-caliber  magazine 
rifle  and  carbine.  These  rods  are  more  efficient  and  better  adapted  for 
the  purpose  than  the  ramrod  of  the  arms;  the  latter  can,  however,  be 
used  in  the  field  and  when  the  barrack  cleaning  rod  is  not  accessible. 

Breech  covers  for  .SO-caliber  magazine  rifle. — Several  reports  have 
been  received  from  officers  in  the  field  suggesting  the  need  of  a  breech 
cover  to  protect  the  breech  mechanism  of  the  rifle.  Difficulty  was 
found  from  the  formation  of  ice  about  the  bolt  when  exposed  to  wet  in 
very  cold  weather,  and  from  the  accumulation  of  dust  in  the  mechanism 
in  practice  marches  through  dry,  dusty  country.  Other  reports  have 
been  received  from  the  field,  stating  the  serviceability  of  the  rifle  under 
similar  trying  circumstances,  and  the  manner  in  which  the  arm  has 
withstood  the  severe  rust  and  dust  test  to  which  it  has  been  subjected 
serves  to  render  doubtful  the  necessity  of  a  cover,  particularly  if  a 
certain  amount  of  care  were  exercised  by  the  soldier  to  protect  his  rifle 
by  improvised  means  in  case  of  extreme  exposure.  The  attachment  of 
a  fixed  cover  to  the  rifle  is  not  deemed  advisable,  but  the  objections  to 
a  light,  removable  cover,  to  be  used  only  occasionally,  and  which  can 
lie  readily  carried  on  the  person  of  the  soldier,  are  not  serious.  In  this 
view  1,000  light  flexible  covers  of  enameled  cloth,  of  a  size  sufficient 
to  envelop  the  breech  mechanism  only,  have  been  issued  for  trial  in 
service.  Issues  were  made  early  in  the  season  to  fifteen  companies  of 
infantry,  one  or  more  in  each  military  department,  to  be  tried  particu- 
larly on  practice  marches,  and  to  be  reported  upon  by  January  1, 1897. 

Carbine  scabbards, — The  issue  of  scabbards  designed  for  the  .30- 
caliber  magazine  carbine  was  begun  in  August  last,  and  it  is  expected 
the  entire  cavalry  service  will  be  supplied  by  the  end  of  October. 
These  scabbards  receive  the  entire  forward  portion  of  the  carbine  as 
far  as  the  small  of  the  stock.  They  aftbrd  much  better  protection  and 
a  more  convenient  mode  of  carrying  than  the  boot.  The  scabbard  can 
be  slung  on  either  side  of  the  saddle,  as  may  be  determined  upon  after 
a  short  trial,  and  it  is  expected  that  the  sling  may  be  done  away  with 
as  no  longer  necessary  when  the  scabbard  is  used. 

To  test  the  question  of  the  advisability  of  still  further  protection  of 
the  arm  from  dust  and  rain,  a  few  scabbards  were  issued  having  leather 
flaps,  which  fit  closely  around  the  small  of  the  stock  when  the  carbine 
is  sheathed,  and  completely  cover  the  mouth  of  the  scabbard. 

Alteration  of  revolvers^  caliber  .38^  model  1892. — The  continued  use  of 
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tbe CoIt*8  doublea^rtiijg  revf»]ver.  model  18^  in  aoriee  proved  thi 
the  couBtmetioD  which  admitted  of  opemdng  tlie  baBuner  withoi 
faUv  cloftiug  the  eyliuder  wag  a  souii^  of  titmble,  and  mi^bt  rendi 
revolvers  oasenrioeable.  This  constraetion  has  been  remedied  in  tl 
model  1^4  revolver,  aod  step$  have  been  taken  to  recall  the  revolvei 
of  mo«lel  1892  from  service  and  replace  them  by  those  of  model  189! 
ThiK  exchange  has  been  accomplished  fi»r  the  cavalry,  except  tli 
Eighth.  Ninth,  and  Tenth  regiments.  VTheu  the  revolvers  of  mod< 
181^  that  have  been  turned  in  are  altered  to  model  1894,  the  exchang 
will  l>e  completed  throughout  the  service. 

A  pamphlet  description  of  the  Colt*s  double-acting  revolver,  modi 
1S94,  has  been  prepared  aud  published  by  the  Department  for  the  infoi 
matiou  aud  use  of  the  Army. 

PainU  for  project ile^i. — Asphaltum  varnish  has  been  foond  to  be 
more  suitable  material  for  coating  the  interior  of  iirojectiles  made  t 
c^iutaiu  a  bursting  charge  of  powder  than  the  ^Maequer  for  interior  c 
shell."  heretTifore  ]irescribed  and  published  in  Appendix  39  of  the  las 
annual  reixirt.  The  instructions  regarding  paints  for  projectiles  hav 
acMy>rdingly  been  revised  and  reprinted  in  separate  form  under  date  c 
August  6,  18%. 

Ammunition  for  S-inch  M.  L.  icroughtiron  rifle. — The  issue  of  pre 
jectiles  for  the  service  of  this  piece  has  l>een  restricted  to  shot,  shel 
and  ca<e  shot  of  Eureka,  Absterdam  (brass  sabot),  and  Hotchkisi 
patterns,  and  canister  of  Sawyer  and  Hotclikiss  patterns.  The  severa 
styles  of  old  i>ercuKsion  fuses  have  been  withdrawn  to  give  place  to  th< 
F.  A.  jKiint  percussion  fuse  N,  model  1894,  with  which  all  percussioi 
shell  to  l>e  issued  will  be  fitted.  Correspondence  has  been  held  wit! 
the  governors  of  the  several  States  and  Territories  to  notify  them  o 
this  change,  and  in  cases  where  it  was  found  that  the  militia  was  armec 
with  the  .'^inch  muzzle-loading  rifles  all  the  percussion  shell  previousl} 
isKued  to  them  by  the  Department  were  recalled  and  replaced  by  shel 
fltte<l  with  the  new  i>ercussion  fuse. 

HJj-inch  field  mortar, — In  the  construction  of  new  mortars  it  has  been 
de<*Jded  to  rei>la<;e  tlie  front  sight,  which  terminates  in  a  knife-edge  at 
t^>p,  by  one  having  a  pointed  top,  in  order  to  facilitate  the  repair  ol 
front  siglits  which  may  be  damaged  in  service.  The  pointed  sight  can 
be  asH<Miihled  at  any  place  and  will  hereafter  be  exclusively  issued. 
In  new  constructions  also  the  iron  side-piece  straps  of  the  platform  for 
this  mortar  will  be  countersunk  to  be  flush  with  the  top  surface  of  the 
platform,  as  it  was  found  that  the  projection  heretofore  existing  inter- 
fered with  the  training  of  the  piece  and  carriage.  In  the  reduced 
charges  used  in  this  piece  variations  in  the  weight  of  the  charge  and 
in  its  position  in  the  chamber  when  loaded  will  materially  affect  the 
ac<!uracy.  The  charges  to  be  used  are  carefully  weighed  before  issue, 
and  are  now  nnule  up  into  cartridges  of  disk  form  which  fit  closely  in 
the  chamber  of  the  piece  and  can  be  pla(;ed  in  a  uniform  position  for 
each  discharge. 
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Pasteboard  boxes  for  ,30caUber  ball  cartridges. — The  box,  containing, 
as  heretofore,  20  cartridges,  has  been  modified  in  construction  to  adapt 
it  for  use  with  the  Bruce  feed  on  the  Gatling  gun.  The  string,  which 
was  formerly  placed  so  as  to  facilitate  lifting  the  cover  of  the  box,  is 
now  arranged  for  tearing  out  an  end  of  the  cover,  so  that  the  latter 
may  be  slid  off  and  not  lifted  from  its  place,  to  obviate  displacement  of 
the  cartridges.  The  "comb"  and  '^packing"  of  the  box  are  held  in  place 
by  muslin  strii)s  glued  at  the  ends  of  the  comb.  The  design  of  the 
whole  is  to  provide  a  strong  box  for  general  i)urposes,  and  one  which, 
when  opened  and  turned  for  feeding  the  Gatling  gun,  will  leave  the  car- 
tridges undisturbed  in  the  box,  with  a  clear  space  about  the  heads  for 
entering  the  grooves  of  the  feed  guide. 

I  have  the  honor  to  submit  herewith  the  following  papers  as  appendices 
to  this  report : 

Appendix  A. — Report  of  action  taken  during  the  year  ending  June  30, 
1890,  under  the  provisions  of  the  act  approved  March  3, 1881. 

REPORTS  FROM   SPRINGFIELD  ARMORY. 

Appendix  1. — Report  of  principal  operations. 

Appendix  2, — Nomenclature  and  description  of  the  Gatling  gun,  cal- 
iber .30  (7  plates). 

Appendix  3. — Test  of  Winchester  repeating  shotgun,  model  1893 
(1  plate). 

REPORTS  FROM  FRANKFORD   ARSENAL. 

Appendix  4, — Manufacture  of  .30-caliber  ammunition  (0  plates). 

Appendix  5. — Report  of  chemical  laboratory. 

Appendix  6. — Test  of  Tweedie  .30  caliber  bullet  (1  plate). 

Appendix  7, — Description  of  Frankford  Arsenal  3.2-inch  and  3.6.inch 
shrapnel  (4  plates). 

Appendix  8. — Description  of  Frankford  Arsenal  5-inch  shrapnel  (7 
plates). 

Appendix  9. — Description  of  Frankford  Arsenal  7-inch  shrapnel  (7 
plates). 

Appendix  10. — Rack  press  for  assembling  3.2-inch  fixed  ammunition 
(1  plate). 

REPORTS  FROM  WATERVLIET  ARSENAL   AND   ARMY   GUN  FACTORY. 

Appendix  11, — Report  of  principal  operations  (7  plates). 
Appendix  12, — Description  of  oU-gas  furnace  (2  i)lates). 

REPORTS    FROM  WATERTOWN  ARSENAL. 

Appendix  13, — Report  of  principal  operations. 

REPORTS  FROM  ORDNANCE  PROVING  GROUND,  SANDY  HOOK,  NEW 

Appendix  14. — Report  of  principal  operations. 
Appendix  15, — Summary  of  tests  of  smokeless  powders. 
Appendix  16. — Range  table  for  3.6-inch  B.  L,  field  gun. 
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REPORTS  FROM  BENICIA  ARSENAL. 

Appendix  17. — Tests  of  charcoal  and  smokeless  powders. 

MANUFACTURE  OF  POWDERS. 

Appendix  18. — Report  of  the  inspector  of  powder. 

CONSTRUCTION  OF  ORDNANCE. 

Appendix  19. — Progress  report  of  the  inspector  of  ordnance  on  th 
manufacture  of  steel  forgings,  castings,  etc.,  for  guns  and  carriages  a 
the  Midvale  Steel  Works,  Philadelphia,  Pa. 

Appendix  20. — Progress  report  of  the  inspector  of  ordnance  on  th 
manufacture  of  steel  forgings,  castings,  etc.,  at  the  Bethlehem  Iroi 
WorkS}  South  Bethlehem,  Pa. 

REPORTS  FROM  ORDNANCE  BOARD. 

Appendix  21. — Trial  of  Armstrong  12-cm.  (4.72-inch)  rapid-fire  gui 
and  mount  (8  plates). 

Appendix  22. — Trial  of  Maxim-Nordenfelt  .303-caliber  automatic  ms 
chine  gun  (10  plates). 

Appendix  23. — Trial  of  Gan^t  12-cm.  (4.72-inch)  rapid-fire  gun  an< 
mount  (17  plates). 

Appendix  24. — Trial  of  Driggs-Schroeder  4-inch  rapid-fire  gun. 

Appendix  25. — Trial  of  Hotchkiss  12-cm.  (4.72-inch)  rapid-fire  gm 
and  mount  (2  plates). 

Appendix  26. — ^Trial  of  Schneider  12-cm.  (4.72-inch)  rapid-fire  gu: 
and  mount  (10  plates). 

Appendix  27. — Progress  report  on  trial  of  Crozier  10-iuch  wire-woum 
B.  L.  rifle  (6  plates). 

REPORTS  OF  BOARD  FOR  TESTING  RIFLED   CANNON,  ETC. 

Appe7idix  28. — Trial  of  10-inch  B.  L.  rifle,  steel,  type  (2  plates). 
Appendix  29. — Trial  of  Crozier  10-inch  wire- wound  B.  L.  rifle. 
Appendix  30. — Trial  of  12-inch  B.  L.  rifle,  steel,  type  (2  plates). 

MISCELLANEOUS. 

Appendix  31. — Report  on  the  construction  of  a  battery  at  Quonse 
Point,  E.  I.  (3  plates). 

Appendix  32. — ^Trial  of  pneumatic  dynamite  gun  battery,  Fort  Win 
field  Scott,  Cal. 

Appendix  33, — ^Description  of  Lewis  range  and  position  finder  ( 
plates). 

I  have  the  honor  to  be,  very  respectfully, 

D.  W.  Flagler, 
Brigadier-Oeneralj  Chief  of  Ordnance, 
The  Secretary  of  War. 
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Report  of  action  taken  under  the  act  of  March  3j  1881,  during  the  fiscal 

year  ended  June  30,  1896. 

April  28,  1896.  Purchased  from  Laflin  &  Rand  Powder  Company,  50,734| 
pounds  of  saluting  powder  for  tield  guns,  at  8  cents  per  pound $4, 058. 75 
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REPORT  OF  PRINCIPAL  OPERATIONS  AT  SPRINGFIELD  ARMORY 
DURING  THE  FISCAL  YEAR  ENDED  JUNE  30,  1896. 

Springfield  Armory, 
Springfield  J  Mass,,  September  30, 1896. 

Sir:  I  have  the  honor  to  submit  the  following'  report  of  the  principal 
operations  at  this  Armory  during  the  fiscal  year  ending  June  30,  1896: 

BUILDINGS  AND  GROUNDS. 

On  the  second  new  set  of  quarters  for  officers  was  expended  the  funds 
allotted  toward  their  completion,  but  as  the  amount  was  only  two- 
fifths  of  that  estimated  to  be  required,  the  quarters  still  remain  in  an 
nnfiuished  state.  The  heating  apparatus  and  hot-air  pipes,  the  gas 
pil>es,  the  wirings  for  electric  light  and  for  electric  bells  have  been  put  in ; 
the  lathing  has  been  done;  the  sash,  blinds,  doors,  flooring,  plumbing 
fixtures,  and  a  portion  of  the  inside  finish  have  been  purchased,  and  the 
building  now  awaits  additional  funds  to  enable  the  materials  on  hand  to 
be  used. 

The  two  sets  of  quarters  for  noncommissioned  officers  referred  to  in 
the  annual  report  of  last  year  have  been  fitted  up  and  occupied,  the 
old  frame  building  in  rear  of  the  hospital  has  been  removed,  and  the 
small  set  of  brick  quarters,  near  this  last,  has  been  moved  directly  east 
and  placed  on  a  new  foundation  50  feet  west  of  the  brick  set  that  was 
moved  the  previous  year. 

The  exteriors  of  the  house  last  moved,  of  the  hospital,  and  of  the 
fire-engine  house  have  been  painted. 

Federal  street,  owned  by  the  United  States,  was  macadamized  from 
State  street  to  Lincoln  street,  a  distance  of  925  feet,  leaving  that  por- 
tion extending  to  Pearl  street,  475  feet,  to  be  rebuilt  when  the  necessary 
funds  may  be  appropriated. 

The  streets  belonging  to  the  United  States  and  used  as  public  high 
ways  by  the  city  of  Springfield  are  too  extensive  to  be  kept  in  order  from 
the  usual  yearly  appropriation,  and  as  the  city  improves  its  streets,  some 
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attention  is  demanded  by  the  Government  to  those  owned  by  it.  F< 
this  purpose,  a  special  appropriation  of  a  few  thousand  dollars  is  vef 
desirable  annually,  till  the  property  referred  to  may  be  put  in  as  goo 
order  as  the  adjacent  parts  belonging  to  the  city,  and  after  that  on! 
an  occasional  expenditure  would  be  needed  to  maintain  the  roadwa] 
and  sidewalks. 

MAGAZINE  BIFLE  AND  CABBINE. 

The  magazine  rifle  now  being  fabricated  is  known  as  model  1896  ao 
embodies  the  changes  enumerated  in  the  annual  report  of  last  yea 
with  the  exception  of  the  modification  then  propos^  for  the  cutol 
As  this  alteration  was  not  found  to  operate  invariably,  it  has  not  bee 
introduced;  recent  experiments,  however,  promise  that  this  chanj 
will  be  successfully  accomplished. 

The  first  magazine  carbines  were  finished  and  issued  on  March  K 
and  the  arming  of  the  entire  cavalry  was  completed  by  the  last  of  Ma; 

The  defects  due  to  the  metal  or  to  weakness  of  construction  observe 
in  the  rifles  issued  have,  it  is  believed,  been  overcome  in  the  carbin< 
and  in  the  rifles  made  since. 

There  being  no  doubt  in  regard  to  the  inaccuracies  in  the  graduatioi 
on  the  rear  sight  of  the  rifle,  as  reported  by  the  troops  and  observe 
at  this  Armory,  several  series  of  firings  to  determine  more  correct  gra< 
nations  were  had. 

The  previous  firings  had  not  been  continued  sufficiently  long  at  tl 
diflferent  ranges  to  obtain  accurate  results,  and  even  the  deviation  ha 
been  incorrectly  given,  since  prolonged  firing  has  proved  that  up  1 
500  yards  there  is  practically  no  deviation  whatever,  and  that  betwec 
this  and  1,000  yards,  the  deviation,  which  is  slight,  appears  to  be  to  tl 
left  instead  of  to  the  right ;  firings  now  being  made  will  fully  decide  thi 

Practice  at  the  Armory  in  different  months  of  the  year,  with  varyin 
temperatures,  has  proved,  without  doubt,  that  no  sight  with  positii 
graduations  is  applicable  to  general  use  with  the  new  powders;  unifor 
results  can  not  always  be  obtained  with  any  fixed  elevation  for  any  rang 

With  the  view  of  substituting  a  more  useful  and  accurate  sight  ft 
the  one  first  issued  with  the  rifles,  there  was  submitted  from  this  offlc 
in  November  anew  pattern  of  leaf  slide,  in  which  a  binding  screw  too 
the  place  of  the  spring  catch;  this  enabled  the  slide  to  be  fixed  at  an 
point  along  the  leaf  and  permitted  the  soldier  to  adjust  his  sight  for  a 
ranges  between  (iOO  and  1,800  yards. 

Tliis  recommendation  was  followed  by  a  design  for  a  curved  sigl 
base,  such  as  was  on  the  model  1879  sight,  which  offered  provisions  ft 
the  adjustment  of  the  sight  by  the  soldier  for  ranges  below  700  yard 
The  notches  in  the  leaf  and  slide  were  placed  in  the  vertical  plane  coi 
taining  the  axis  of  the  bore. 

The  reasons  for  the  adoption  of  this  new  sight  were  set  forth  froi 
this  office  as  follows  : 

The  elevation  required  varies  with — 

First.  The  iDitial  velocity  given  by  the  ammunition  when  made,  marked  on  eac 
paper  box. 

Second.  The  uniformity  of  the  cartridges  in  each  paper  box. 

Third.  The  temperature  of  the  ammunition,  from  the  atmosphere,  when  the  ca 
tri<l^e  is  lired. 

Fourth.  The  temperature  of  the  ammunition,  from  the  gnn,  when  the  cartridge  : 
fired. 

Fifth.  Irregularities  in  the  manufacture  of  the  arm,  which  apparently  can  not  I 
prevented. 

Sixth.  Peculiarities  belonging  to  the  arm  itself,  which  seem  to  be  unaccountabL 

Seventh.  The  kind  of  sight  taken. 
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Eighth.  The  ]>oiut  of  the  target  aimed  nt. 

Ninth.  The  peculiarities  of  the  individual,  his  vision,  manner  of  holding  the  piece, 
etc.,  which  each  must  discover  for  himself,  and  allow  for  accordingly. 

Tenth.  The  condition  of  the  atmosphere  and  light. 

Eleventh.  The  heat  of  the  barrel  as  afiecting  the  air  between  the  sights. 

The  long  series  of  firings  were  made  by  two  officers  and  two  employees,  the  latter 
selected  as  excellent  shots. 

In  one  series  six  carbines  were  fitted  with  sights  carefully  adjusted  to  the  arm, 
and  the  results  below  illustrate  some  of  the  points  noted  above.  Th(^  elevation 
re«inired  by  each  arm  at  each  range  was  measured  after  the  best  scores  had  been 
obtained. 


11803 
11804 
15787 
15003 
1500B 
21451 
11803 
11804 
15787 
1500S 
1SM9 
21451 
11803 
11804 


Elevation 

Range. 

measured 

from  axis. 

Yards. 

Inehet. 

300 

0.948 

3U0 

0.046 

SOU 

0.9393 

300 

0.942 

300 

0.934 

300 

0.9615 

400 

0.987 

400 

0.9888 

400 

1.002 

400 

0.9962 

400 

0.9952 

400 

1.009 

500 

1.035 

500 

1.030 

No.  of  arm, 


15787 
15003 
15069 
21451 
11803 
11804 
15787 
15903 
15060 
21451 
11803 
11804 
15787 
15803 


Elevation 

Range. 

measured 

from  axis. 

Tard*. 

IncJiet. 

500 

1.0365 

500 

1.021 

500 

1.017 

500 

1. 0365 

600 

1.089 

600 

1.082 

600 

1.089 

600 

1.084 

600 

1.079 

600 

1.0713 

700 

1.2078 

700 

1.180 

700 

1.215 

700 

1.175 

Ko.  of  arm. 


15969 
21451 
11803 
11804 
15787 
15903 
15969 
21451 
11803 
11804 
15787 
15903 
15969 
21451 


Range, 


Elevation 
measured 
from  axis. 


Tarda. 

700 

700 

800 

800 

800 

800 

800 

800 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 


Inches. 
1.166 
1.204 
1.  2485 
1.256 
1. 3028 
1.2398 
1.243 
1.251 
1.401 
1.405 
1.414 
1. 3955 
1. 3723 
1.413 


With  an  atmospheric  temperature  of  65^  at  600  yards,  the  elevation  for  the  carbine 
was  found  to  be  1.07  inches,  which  gave  good  targets:  when  the  temperature  was 
S6-,  Qsinff  the  same  ammunition,  carbiue,  and  sight,  the  shots  struck  from  20  to  28 
inches  below  the  point  aimed  at.  The  elevation  when  adjusted  was  1.089  inches,  the 
clifTerence  corresponding  to  about  25  yards  in  range;  when  the  temperature  fell  to 
'J6'\  the  sight  had  to  be  altered  to  1.093  inches,  a  change  of  about  30  yards  in  range. 

With  the  sight  now  in  use,  the  base  formed  in  steps  for  100  yards,  from  300  to  600, 
it  is  not  possible  to  make  any  adjustment  closer  than  100  yards,  as  for  each  step  every 
point  of  contact  between  it  and  the  leaf  slide  means  the  same  elevation. 

The  slide  with  binding  screw,  just  adopted,  gives  to  the  soldier  the  privilege  of 
ailjusting  his  sight  between  600  yards  and  1,900  yards,  and  the  curved  base  extends 
the  same  opportunity  below  600  yards. 

The  sight  propose^l  is  more  simple  in  construction  and  in  manufacture  than  the 
present  one,  and  offers  compensation  for  the  inaccuracies  arising  from  circumstances 
beyond  control.  This  sight  can  not,  like  its  predecessor,  be  set  by  feeling,  but  if 
the  full  graduations  be  clearly  marked,  ranch  care  will  not  be  required  in  using 
them,  and  the  means  will  still  be  furnished  for  as  accurate  adjustments  as  a  marks- 
man may  desire. 

Had  such  an  arrangement  as  is  now  proposed  been  adopted  and  issued  with  the 
first  rifles  sent  out,  it  is  believed  most  of^the  complaints  that  have  been  made  against 
the  sight  would  have  been  avoided. 

It  is  understood  that  with  the  sight  model  1884,  which  has  been  so  highly  praised, 
the  tixed  graduations  were  seldom  used,  every  soldier  adjusting  his  leat  slide  to  suit 
himself  and  the  conditions  of  his  arm  and  ammunition. 

It  is  still  intended  that  the  soldier  shall  learn  to  allow  for  '*drift"  and  "wind," 
and,  giviug  him  elevations  carefully  determined  under  certain  and  most  general  con- 
ditions, to  allow  him  to  adjust  his  sight  to  compensate  for  those  conditions  which 
are  variable  and  indeterminate.  The  proposition  is  to  improve  the  sight  without 
making  it  complicated,  difficult  to  keep  in  order,  or  fine  for  target  work,  and  the 
more  accurate  adjustment  which  it  will  permit  is  not  that  demanded  alone  for  tiring 
at  targets  at  known  distances,  but  that  required  in  firing  at  estimated  distances 
when  the  firer  has  sufficient  head  to  observe  his  shots. 

The  proposed  sight  having  been  approved  by  you,  its  manufacture 
was  commenced  in  Januaiy.  Those  for  the  carbines  to  be  issued  to  the 
troops  were  first  completed,  and  then  the  rifle  sights  were  turned  out 
at  the  rate  of  200  per  day  and  supplied  to  the  organizations  in  service 
which  had  been  furnished  with  the  rifle.  At  this  date  the  entire  Army 
is  eqaippc^  with  the  new  sight. 
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Most  of  the  injuries  of  any  moment  sustained  by  the  magazine  armi 
have  occurred  with  the  ammunition  manufactured  prior  to  the  presen! 
cartridge  with  the  solid  head.  These  have  been  most  frequent  in  tb 
hot  climates,  and  from  Texas  and  Arizona  have  been  reported  by  fai 
the  greater  number  of  broken  parts. 

Of  the  effect  of  heat  upon  the  smokeless  powders  in  use  there  i 
no  doubt;  and  the  pressure  obtained  with  the  daily  manufacture  o 
cartridges  at  the  factory  is  greatly  increased  by  a  hot  climate,  b; 
the  direct  action  of  the  sun,  or  by  the  heat  of  the  barrel  from  repeater 
firing.  The  weak  points  in  the  arm  developed  by  these  high  pressure 
have  been  corrected  wherever  known,  and  should  be  found  not  to  exia 
in  the  newer  arms,  though  all  the  parts  can  not  be  expected  to  resia 
abnormal  strains  that  may  arise  from  a  possible  defect  in  the  ammunition 

The  brass  '^barrack  cleaning  rod,"  approved  in  March  and  ordered  t 
be  issued  to  organizations  at  the  rate  of  1  to  every  5  arms,  is  beinj 
supplied  to  the  Army. 

MANUFACTURE   OF  ABMS. 

The  changes  made  last  year  in  the  operations  for  the  manufacture  c 
the  different  parts  have  given  very  satisfactory  results,  and  the  iiei 
ihethods  have  been  extended. 

The  most  marked  modifications,  and  consequent  reduction  in  costthi 
year,  have  resulted  from  the  introduction  of  some  automatic  dril 
presses,  and  of  "face  milling"  as  practiced  by  some  other  manufac 
turers. 

The  holes  drilled  to  facilitate  the  removal  of  the  metal  of  the  receive 
in  forming  the  magazine  are  now  made  by  the  automatic  machines,  an< 
the  cost  of  this  operation  per  receiver,  which  by  the  day  was  25  cents 
is  now  3 1^  cents. 

The  fiat  surfaces  on  the  ejector,  rear-sight  slide,  and  cap  are  "fac 
milled,"  and  tools  are  being  made  to  apply  this  method  to  the  sides  c 
the  sear  and  trigger.  The  daily  work  of  one  machine  on  the  ejecto 
has  been  increased  from  240  to  1,700,  21  cuts  at  one  time,  on  the  reai 
sight  slide  from  450  to  1,600, 14  at  one  time,  and  on  the  slide  cap  froi 
450  to  1,350, 14  at  one  time;  with  the  sears, 6  will  be  cut  at  a  time,  an< 
with  the  trigger,  5. 

In  this  method  the  pieces  are  placed  in  openings  in  plates  or  "  leaves, 
which  rest  upon  a  bedplate,  and  the  work  is  held  down  and  cut  by  th 
milling  tool,  which  bears  upon  it.  The  work  turned  out  is  exceUenl 
but  the  cost  may  not  in  every  instance  be  reduced,  though  a  saving  i 
always  produced  in  machines  and  in  shop  room.  With  the  ejector  th 
cost  of  the  cuts  is  one-third  less  than  before,  but  with  the  other  piece 
not  so  nmch. 

When  the  fixtures  and  gauges  for  the  receiver  were  made,  prope 
attention  was  not  given  to  the  ''bedding  surfaces"  and  the  "gaugiuj 
points."  These  features  are  in  course  of  correction  as  the  tools  can  b 
spared,  and  result  in  more  accurate  work. 

The  expenditure  of  lard  oil  for  lubricating  cutters  has  been  so  grea 
that  soda  and  water,  with  a  small  proportion  of  oil,  has  been  substitutes 
wherever  possible,  which  is  used  on  most  of  the  profiling  and  millinj 
machines.  It  has  been  in  use  on  the  fornur  for  several  years,  but  no 
on  the  latter.  The  solution  contained  in  tanks  in  the  basement  of  th< 
milling  shop  is  pumped  through  pipes  to  each  floor  and  drawn  oflf  a 
each  machine  in  a  constant  stream  upon  the  cutters;  the  fluid  pasae 
into  a  pail  beneath  each  machine  and  flows  off'  into  pipes,  through  whici 
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it  is  returned  to  the  tank,  to  be  again  pumped  up.  There  are  four  tanks 
in  use,  containing  a  mixture  in  the  proportion  of  90  gallons  watei,  9 
pounds  sal  soda,  and  5  gallons  lard  oil;  about  half  of  this  has  to  be 
replenished  each  month.  The  saving  in  cost  will  be  known  better  at 
the  end  of  the  year. 

The  daily  output  (»f  the  Armory  is  now  120  magazine  rifles  or  car- 
bines; and  as  they  are  to  be  made  in  the  proportion  of  5  to  1,  the  shops 
will  be  run  on  carbines  two  months  of  each  fiscal  year;  it  is  proposed 
to  accomplish  this  by  turning  out  carbines  in  the  months  of  May,  Juue, 
Jnly,  and  August  of  every  other  calendar  year. 

llie  total  number  of  operations  on  the  rifle  is  1,318,  which  includes 
those  on  duplicate  pieces. 

The  question  of  possible  expansion  of  the  work  of  the  Armory,  when 
necessary,  has  been  more  fully  considered,  and  the  general  conclusions 
were  reported  to  you  in  March  last. 

The  buildings  used  as  shops  are  not  occupied  with  machinery  to  their 
foil  capacity;  with  the  machines  and  tools  now  in  use,  125  arm's  can  be 
tamed  out  in  a  day  of  8  hours. 

The  capacity  of  the  buildings  now  occupied  is  taken  at  200  arms  per 
day,  and  to  fit  up  for  this  number  would  cost  about  $68,000.  To  increase 
to  300  arms  per  day  some  of  the  old  shops  would  have  to  be  reoccupied, 
and  to  prepare  the  Armory  for  this  output  would,  it  is  estimated,  cost 
f252,000. 

Without  an  extensive  rearrangement  of  the  buildings  and  plant  at 
the  water  shops  320  arms  per  day  of  8  hours  can  be  turned  out,  and  this 
can  be  considered  the  full  capacity  of  the  Armory  for  the  present  maga- 
zine arm.    To  expand  to  this  number  would  cost  about  $265,000. 

By  working  two  gangs  10  hours  each  it  would  be  practicable  to 
manufacture  800  arms  per  day  of  24  hours. 

GATLING  GUNS  AND  REVOLVERS. 

The  13  long-barreled  Gatling  guns,  caliber  .30,  with  Bruce  feed,  con- 
tracted for  by  the  Department  January  16,  1895,  were  delivered  by 
December  1,  the  contract  having  been  extended  to  that  date. 

These  guns  are  the  best  of  the  kind  that  have  yet  been  made,  and 
though  there  is  room  for  improvement  in  some  of  the  features  of  the 
fain,  no  better  machine  gun  for  small-arm  cartridges  has  yet  been  pre- 
sented in  this  country. 

The  18  Oatling  guns,  model  1893,  which  have  been  ordered  to  be 
converted  to  model  1895  are  now  being  altered  at  this  Armory. 

A  full  description  of  the  model  1895  gun  has  been  prepared  and  awaits 
the  completion  of  the  illustrations  before  being  forwarded. 

The  Colt  automatic  gun  has  again  been  presented,  and  in  accordance 
with  your  instructions  has  been  thoroughly  tested.  The  report  of  a 
board  of  officers,  appointed  at  the  Armory  for  the  purpose,  is  submitted. 

The  5,000  Colt's  double-action  revolvers,  caliber  .38,  Army  model 
1894,  contracted  for  April  23, 1895,  have  been  delivered,  after  the  usual 
inspection  at  the  factory. 

The  revolvers,  model  1892,  are  gradually  being  withdrawn  from  service 
for  alteration  to  model  1894. 

A  single-action  revolver,  caliber  .41,  has  recently  been  presented  for 
examination  and  trial  by  the  Colt's  Company,  and  one  by  the  Smith  & 
Wesson  Company ;  the  test  of  these,  which  will  be  made  shortly,  may 
develop  some  points  of  value. 
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During  the  year  no  designs  lelating  to  magazine  arms  have  been  pr< 
sented  by  inventors  that  called  for  examination  and  report  under  yoi 
instructions  of  January  3,  1893. 

STEEL  FOR   GUN   BARRELS. 

The  search  for  st-eel  for  barrels  possessing  higher  physical  propertic 
and  more  uniformity  in  structure  than  that  now  in  use  has  been  coi 
tinned  during  the  year. 

The  highest  properties  obtaine<l  with  a  simple  carbon  steel  whic 
gave  good  results  in  machining  have  been  a  tensile  strength  of  aboo 
120,000  pounds  and  an  elastic  limit  of  67,000  pounds.  This  metal  coul 
not  be  worked  satisfactorily  without  being  annealed,  and  from  this  th 
tensile  strength  was  reduced  to  98,000  pounds  and  the  elastic  limit  t 
57,000  pounds — the  results  being  below  what  are  preferred  in  a  barre 

To  avoid  the  injury  to  the  properties  due  to  annealing,  numeroa 
experiments  have  been  made  with  different  methods  of  annealing,  bu 
not  one  has  proved  satisfactory. 

When  the  bar  was  rolled  into  a  barrel,  the  best  results  were  obtaine 
if  the  piece  was  simply  stood  up  in  the  shop  and  allowed  to  cool  (spec 
men  49  A,  Table  II).  These  barrels,  however,  worked  badly,  man 
being  too  hard  to  drill  or  turn  accurately. 

The  next  best  results  were  with  the  regular  stock  rolled  by  the  mam 
facturer  down  to  1.1  inches  diameter  (specimen  57,  Table  II),  cut  to  propc 
length,  and  worked  without  any  heating  whatever.  To  turn  the  cylii 
drical  bar  to  the  required  taper  called  for  additional  lathes,  time,  an 
cost,  and  as  the  bars  had  not  been  annealed,  but  simply  cooled,  as  ord 
narily  done  in  rolling  mills,  the  drilling  and  turning  were  not  performe 
without  too  great  loss.  * 

It  appears  essential  that  the  carbon  steels  shall  be  annealed  befoi 
they  can  be  worked  with  certainty  and  accuracy  in  the  machines  usee 
This  arises  from  the  existence  of  hard  spots  and  want  of  homogeneity! 
the  metal,  which  are  greatly  diminished,  if  not  eliminated,  by  annealinf 

Some  barrels  of  nickel  steel — 80,  81,  82,  and  83,  Table  I — were  sul 
mitted  by  the  Bethlehem  Iron  Company;  those  (81  and  83)  simpl; 
annealed  did  not  give  properties  suificiently  high  to  recommend  thei 
trial;  3  barrels  from  each  of  80  and  82,  which  had  been  oil  tempera* 
and  annealed,  have  been  completed  and  assembled  in  rifles,  which  ar 
now  being  tested.  Even  if  the  results  be  most  satisfactory,  the  work 
ing  of  this  metal  presents  dirticulties  which  will  have  to  be  overcom 
before  such  barrels  can  be  generally  used. 

The  material  used  in  the  barrels  made  during  the  year  can,  it  is  con 
sidered,  be  employed  with  safety,  as  several  rifles  tried  have  withstooi 
repeated  pressures  of  from  80,000  to  90,000  pounds;  no  undue  enlarge 
ment  of  the  chamber  has  occurred,  and  after  several  thousand  round 
fired  the  wearing  of  the  grooves  has  not  been  excessive,  nor  has  th< 
erosion  from  the  powder  been  great. 

Experiments  with  different  steels  and  with  different  methods  of  treat 
ing  and  machining  them  are  being  continued.    The  results  of  the  testJ 
made  during  the  year  are  embraced  in  Tables  I  and  II,  appended, 
Respectftilly,  your  obedient  servant, 

A.  MORDEOAI, 

Colonel^  Ordnance  Department^  U.  8,  A.^  Commanding, 

The  Chief  of  Ordnance,  United  States  Army, 

(10592— Enc.  5)  Washingtoyi,  J).  C. 
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Appendix  2, 


yOMEXCLATURE  AND  DESCRIPTION  OF  THE  GATLING  GUN,  CALIBER 

.30,  MODEL  1895. 

[Prepared  at  Sprini^eld  Armory,  Springfield,  Mass.,  bv  Lient.  T.  C.  Dickson,  Ordnance  Department 

United  States  Army.] 

(7  plates.) 

Springfield  Armory, 
Springfield^  Mass.j  November  28 j  1896. 

Respectfully  forwarded  to  the  Chief  of  Ordnance,  United  States 
Army. 

The  nomenclature  and  description  have  been  prepared  in  accordance 
with  instructions  of  the  Chief  of  Ordnance  dated  July  13, 1895. 

A.  MORDECAI, 

Colonel,  Ordnance  Department,  U.  8,  A,,  Gommafiding. 


Xomenclature. 
[Those parts  of  which  the  names  are  in  italics  are  bronxe,  the  others  ore  steel.] 


Parts 


Adhuting  knob 

Aqjnsting-knob  screw 

▲4)astiog-kiiob  spring 

AdJQstixigknob  spring  screw 

A^gnsting-knob  washer 

Barrels  (10) 

Bmrrel  plate^  front 

BmrrH  plaU,  rear 

B«rrel-pl*te  key 

Breeeh  easing 

Breech-casing  screws  (tf) 

(kim  cylinder 

Cam  cylinder  screws  (2) 

Cam-cylinder  recoil  plate 

Cam-cylinder  recoil-plate screw8(2) 

Carrier  block 

Carrier-bk>ck  dowel  pin 

Caseabel  plate 

Caaeabel'plAte  screws  (2) 

Cocking  switch 

Coeking-eteiteh  knob 

Coeking-switeh  knob  sleeve 

Cocking-switch  ping 

Cocking-switch  ping  pins 

cocking-switch  ping  spindle 

cocking-switch  plag-spindle  pin.. 

cocking  switch  ping  spring 

cocking-switch  screw 

cocking-switch  spring 

cocking-switch  spring  spindle  — 

cnn^ 

crank  handle 

Craak-hAodJe  rivet 

Cnnk  key 

crank  latch 

Cnuik-lAtch  screw 


15 

III 

14 

III 

17 

II 

17 

II 

19 

II 

3 

I 

3 

I 

3 

1 

G 

III 

30 

II 

3 

V 

31 

II 

1 

IV 

31 

II 

31 

II 

32 

II 

32 

II 

29 

II 

13 

y 

24 

III 

27 

III 

7 

III 

26 

III 

26 

ni 
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III 

25 

III 

16 

III 

23 

ni 

17 

ni 

18  . 

III 

35 

III 

35 

III 

85  , 

III 

34 

III 

17 

V 

14  1 

V 

Crank-latch  washer 

Crank  shaft 

Crank-shaft  collar ? 

Crank-shaft  spline 

Crank-shaft  worm 

Crank-shaft  worm  key 

Diaphragm 

Diaphragm  screws  (2) 

Ejector 

Ejector  pin 

Injector  screws  (2) 

Extractors  (10) 

Extractor  screws  (10) 

Firing  pins  (10) 

Firing-piu  bushings  (10) 

Firing-pin  hashing  screws  (10). . . 

Firing-piu  nuts  (10) 

Firing-pin  nut  keys  (10) 

Firing-i)in  sleeves  (10)  — , 

Feed-guide  body 

Feed-guide  neck 

Feed-guide  neck  screws  (4) 

Feed-guide  pendulum 

Feed-guide  pendulum  screw 

Feed-guide  pendulum  spring 

Feed-guide  pendulum-spring  spin- 
dle   

Frame 

Front  sight 

Front-sight  screw 

Front  washer 

Front-washer  sereio 

Hopper 

Hopper-hinge  block  . .., 

Hopper-hinge  block  screws  (2)  . . . 
Hopper-hinge  pin 
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APPENDIX   2. 


Nomenclature — Continued. 
[ThoHe  parts  of  which  the  nameB  are  in  italics  are  bronze,  the  others  are  steel.] 


Parts. 


Hopper  latch 

Hopper-latch  screw 

Hopper-latoh  spring 

Hopper  plow 

Hopper-plow  screws  (2) 

Hopper  throat,  left  wall 

Hopper  throat,  right  wall 

Hopper-throat  dowel  pin 

Hopper-throat  plate 

Hopper- throat  plate  screw,  lelt 

Hopper-throat  plate  screw,  right.. 

Hopper-throat  screws  (4) 

Hopper-throat  wheel 

Hopi)er-throat  wheel  pivot 

Hopper  thumbscrew 

Looks  (10) 

Lock  cylinder,  body 

Lock  cylinder,  face 

Lock-cvlinder  screws  (2) 

Lock-ptvg  body 

Lock-plug  chain  and  screw  eye 

Lock-plug  handle 

Lock-plug  hook 

Lock-plug  hook  screws  (2) 

Lock-plug  screw 

Lock-plug  sleeve 

Lock-plug  sleeve  screws  (3) 

Main  shaft 

Main-shaft  casing  (leather) 

Main-shaft  spline,  front 

Main-sliaft  spline  screw,  front 

Main-shaft  spline,  middle 

Main-8liaftsplinesci-ew8,middle(2) 
Main  shaft  spline,  rear 
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II 
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III 

33 

II 

33 

II 
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V 

24 

V 

26 

V 

26 

V 

24 

V 

24 

V 

G 

V 

18 

II 

21 

n 

1 

1 

1 

Parts. 


Ma^n^s^ulft  wormgear 

Main  springs  (10) 

Pointing  lever 

Pointing-lever  binder 

Pointing-lever  binder  pin 

Pointing-lever  binder-pin  key 

Pointing-lever  binder-pin  washer. 

Pointing-lever  binder  plate 

Pointing-lever  binder  screw 

Pointing-lever  pin 

Pointing-lever  pin  nut 

Pointin|[-lever  pin  wAsher 

Rear-gutde  nut 

Rear-guide  nut  key 

Rear-guide  nut-key  screw 

Rearsijght 

Rear-nght  seat 

Rear-sight  seat  screw 

Rear-sight  spring 

ReaT'Bight  spring  screw 


IMPLEMENTS. 


Cascable-plate  wrench 

Drift 

Look  screw-driver 

Pin  wrench 

Pointing-lever  pin -nut  wrench. . . 

Rear-guide  nut  wrench 

Shell  driver 

Small  screw-driver 

T  screw-driver 

Wiping  rod 
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DESCRIPTION. 

The  barrels  and  lock  mechanism  are  secured  to  and  rotate  with  the 
main  shaft  (fig.  1,  PI.  I),  which  is  supported  at  the  front  end  by  its  bear- 
ing in  the  frame,  and  near  the  rear  by  that  in  the  diaphragm.  The  first 
shoulder  on  the  main  shaft  from  its  front  end  limits  its  movement  for- 
ward by  bearing  against  the  front  washer.  The  second  shoulder  forms 
a  bearing  for  the  front  barrel  plate;  the  third  is  for  the  rear  barrel 
plate;  the  fourth  is  for  the  worm  gear.  The  front  thread  is  for  the 
rear-guide  nut;  the  rear  for  the  adjusting  knob.  The  front  spline  (fig. 
1,  PI.  I)  insures  the  rotation  of  the  front  barrel.plate;  the  middle  spline 
(lig.  1,  PI.  I)  that  of  the  rear  plate  and  lock  cylinder;  the  rear  spline 
(tig.  1,  PI.  I)  that  of  the  worm  gear  and  adjusting  knob  washer.  The 
hole  in  front  of  the  second  shoulder  is  for  the  front  barrel-plate  key; 
that  through  the  front  thread  is  for  the  rear-guide  nut  key,  and  the 
groove  in  rear  of  the  adjusting-knob  thread  is  for  the  adjusting-knob 
screw.  That  ])art  of  the  shaft  between  the  barrel  plates  is  protected 
by  a  leather  casing. 

The  front  spline  is  secured  in  its  seat  by  the  front  spline  screw,  the 
middle  spline  by  its  two  screws. 

The  barrels  (fig.  3,  PI.  I),  ten  in  number,  are  clustered  cylindrically 
around  and  are  connected  with  the  main  shaft  by  the  barrel  plates;  the 
rear  ends  of  the  barrels  are  threaded  and  are  firmly  screwed  into  the 
holes  in  the  rear  plate ;  their  front  ends  are  secured  by  projecting  through 
the  holes  in  the  front  plate,  which  is  held  firmly  against  the  shoulders 
on  the  barrels  by  the  barrel-plate  key.  Slots  are  cut  in  the  rear  ends 
of  the  barrels  and  in  the  rear  barrel  x)late  for  the  reception  of  the 


DESCRIPTION   OP   GATLING    GUN,  CAL.  .30.  63 

extractor  hooks.    The  rifling,  bore,  and  chamber  in  each  are  the  same 
as  in  the  U.  S.  magazine  rifle,  caliber  .30. 

The  carrier  block  (fig.  32,  PI.  II)  is  held  in  position  by  the  cylindrical 
projections  on  the  rear  barrel  plate  and  lock  cylinder  entering  its  hol- 
low interior,  and  the  alignment  of  the  ten  longitudinal  undercut  grooves 
in  its  exterior,  in  which  the  locks  move,  is  maintained,  with  those  in  the 
lock  cylinder  and  with  the  barrels,  by  the  carrier- block  dowel  pin  (fig. 
32,  PI.  II),  The  cartridges  are  fed  by  the  hopper  into  these  grooves, 
which  are  shaped  so  as  to  guide  them  into  the  chambers  when  pushed 
forward  by  the  locks.  Near  the  rear  end  of  the  carrier  block  is  a  cir- 
cumferential groove  into  which  the  plow  projects. 

The  lock  cylinder  (fig.  33,  PI.  II)  comprises  the  body  and  face  firmly 
onited  by  the  two  lock-cylinder  screws  (fig.  6,  PI.  V);  the  face  closes 
the  space  between  the  body  and  breech  casing.  In  the  exterior  of  the 
body  are  ten  longitudinal  undercut  grooves  and  through  the  face  ten 
corresponding  holes  in  which  the  locks  move.  The  hole  through  its 
center  fits  the  main  shaft.  The  lock  cylinder,  carrier  block,  and  rear 
barrel  plate  are  firmly  held  together  between  the  third  shoulder  of  the 
shaft  and  the  rear-guide  nut  (fig.  13,  PI.  Ill)  which  is  screwed  on  the 
shaft  tightly  against  the  rear  end  of  the  lock  cylinder. 

The  rear-guide  nut  is  retained  in  place  by  the  rear-guide  nut  key  (fig. 
4,  PI.  Ill)  which  is  inserted  through  the  screw  hole  in  the  lock  cylinder 
and  held  there  by  the  rear-guide  nut-key  screw  (fig.  2,  PI.  IV). 

The  cam  cylinder  (fig.  31,  PI.  II)  surrounds  the  body  of  the  lock 
cylinder,  its  exterior  surface  snugly  tits  the  interior  of  the  breech 
casing,  and  it  is  secured  to  the  diaphragm  by  the  cam-cylinder  screws 
(fig.  1,  PI.  IV),  so  that  it  can  not  revolve  with  the  main  shaft.  In  the 
interior  surface  are  two  grooves,  extending  from  the  front  end  upward 
to  the  rear,  in  which  the  lugs  of  the  locks  work  and  by  whiph  is 
imparted  to  them  their  movement  to  and  from  the  barrels.  The  front 
ends  of  these  grooves  (PI.  VI)  are  joined  by  a  segment  at  right  angles 
to  the  main  shaft,  called  the  firing  flat  and  the  rear  ends  by  a  similar 
segment  called  the  loading  flat.  The  right  groove  is  called  the  cocking 
groove,  and  the  left  the  extracting  groove.  The  cocking-switch  seat  is 
an  undercut  slot  extending  forward  from  the  rear  end,  the  slot  through 
the  wall  is  for  the  cocking  switch  screw.  The  notch  in  the  loading  flat 
receives  the  lock-plug  hook.  The  front  segment  is  faced  with  the 
recoil  plate  (fig.  31,  PI.  II)  which  is  hardened  and  resists  the  shock  of 
discharge;  it  also  extends  a  short  distance  down  the  extractor  groove 
to  prot^t  it  in  case  a  cartridge  should  hang  fire  until  after  the  lock  has 
passed  off  the  firing  flat.  The  recoil-plate  screws  (fig.  31,  PI.  II)  hold 
the  recoil  plate  in  place;  they  are  inserted  from  the  rear  end  of  the 
cylinder. 

The  diaphragm  (fig.  22,  PI.  II)  supports  the  rear  end  of  the  main  shaft; 
it  is  a  heavy  circular  disk  closely  fitting  the  interior  of  the  breech  cas- 
ing into  which  it  is  inserted  from  the  front;  it  is  held  against  the 
shoulder  on  the  interior  of  the  casing  by  the  two  cascable-plate  screws 
{hg.  13,  PI,  V),  and  is  secured  to  the  casing  by  the  diaphragm  screws 
(fig.  8,  PI.  V).  The  hole  near  its  rim  permits  the  insertion  and  with- 
drawal of  the  locks  by  the  lock  plug ;  the  notch  receives  the  cocking 
switch  when  drawn  to  the  rear. 

The  worm  gear  (fig.  38,  PL  III)  occupies  the  space  between  the  dia- 
phragm and  cascabel  plate. 

The  cascabel  plate  (fig.  29,  PI.  II)  is  screwed  on  and  closes  the  rear 
end  of  the  breech  casing;  it  forms  a  support  for  the  adjusting  knob  in 
regalating  the  head  space.    The  countersunk  hole  in  its  center  is  for 


64  APPENDIX   9. 

the  adjnstiugkiiob  waslier;  through  it  are  holes  for  the  following:  The 
lock  ping,  the  cocking- switch  sleeve,  the  two  cocking-s witch  plag  pins, 
the  chain  screw  eye,  and  the  two  cascabelplate  screws;  there  are  also 
two  recesses  for  the  cocking-switch  plug  pins.  The  slot  in  the  edge  of 
the  lock-phig  hole  is  for  the  lock-plug  securing  stud.  When  screwed 
into  place  the  arrow  on  its  rim  should  be  opposite  the  mark  on  the 
breech  casing. 

The  adjusting-knob  washer  (fig.  19,  PI.  II)  turns  with  the  knob  and 
main  shaft,  but  has  no  bearing  in  its  hole  in  the  cascabel  plate;  the  rear 
surface  of  its  flange  forms  a  bearing  for  the  adjusting  knob  while  its 
front  surface  turns  against  the  plate  thereby  acting  as  a  friction  washer. 

The  adjusting  knob  spring  (fig.  17,  PI.  II)  is  countersunk  into  the 
rear  face  of  the  washer  and  is  held  therein  by  the  adjusting-knob  spring 
screw  (fig.  17,  PI.  II);  it  locks  the  knob  when  adjusted  to  give  the 
proper  head  space  by  entering  one  of  the  notches  in  its  face. 

The  adjusting  knob  (tig.  15,  PI.  Ill)  is  screwed  on  the  rear  end  of 
the  main  shatt,  and  when  completely  on  the  adjusting-knob  screw  (fig. 
14,  PI.  Ill)  will  enter  the  inclined  groove  in  rear  of  the  thread.  This 
insures  the  screwing  of  the  knob  fully  into  place,  which  is  very  impor- 
tant. When  the  knob  is  turned  to  the  right  the  shaft  with  the  lock 
cylinder,  carrier  block,  and  barrels  is  drawn  to  the  rear  with  reference 
to  the  cam  cylinder,  thereby  reducing  the  distance  between  the  ends  of 
the  barrels  and  the  firing  flat,  which  decreases  the  head  space;  if  the 
knob  be  turned  to  the  left  the  head  space  will  be  increased.  Five 
notches  are  cut  in  the  fa^e  of  the  knob,  and  when  it  is  turned  so  that 
the  spring  is  in  the  right-hand  notch  the  head  space  will  be  0.063  inch; 
if  in  the  second,  O.OGO  inch;  the  third,  0.057  inch;  the  fourth,  0.054 
inch,  and  if  in  left,  0.051  inch.  As  the  difterent  bearings  wear  from 
use  the  head  space  corresponding  to  any  notch  will  be  increased  so 
that  in  time  the  second  not(;h  will  give  0.003  inch,  etc. 

The  adjusting-knob  screw  slot  limits  the  amount  the  knob  can  be 
turned  in  adjusting  the  head  space. 

The  cocking  switch  (fig.  24,  PI.  Ill)  has  an  undercut  groove  through 
its  front  end,  in  which  the  head  of  a  firing  pin  is  caught  and  held  until 
the  lock  has  moved  forward  onto  and  a  short  disUince  along  the  firing 
flat,  when  the  head,  having  passed  through  the  groove,  is  released  and 
the  cartridge  fired.  A  hole  in  the  rear  end  receives  the  cocking-switch 
spring  and  spindle,  and  one  through  its  side  is  for  the  cocking-switch 
screw.  To  avoid  unnecessary  snapping  of  the  firing  pins  and  for  safety 
the  cocking  switch  can  be  drawn  to  the  rear  out  of  reach  of  the  firing 
pins. 

The  front  end  of  the  cocking-switch  spring  spindle  (fig.  18,  PI.  Ill)  is 
enlarged  for  a  bearing  for  the  spring,  and  its  rear  end,  which  projects 
through  its  hole  in  the  diaphragm,  is  knob  shaped;  the  hole  in  its  front 
end  is  for  the  cock  in;;  switch  screw  by  which  it  is  fastened  to  the  switch. 

The  head  of  the  cocking-switch  screw  (fig.  23,  1^1.  Ill)  projects  into 
its  slot  in  the  cam  cylinder  and  prevents  the  removal  of  the  switch. 

The  cocking-switch  spring  (fig.  17,  PI.  Ill)  surrounds  the  spindle  and 
bears  against  the  head  of  the  latter  and  the  diaphragm;  it  retains  the 
switch  in  its  forward  position. 

The  cocking-switch  knob  (fig.  27,  PI.  Ill)  is  the  handle  by  which  the 
switch  is  drawn  to  the  rear.  It  is  held  in  place  on  the  rear  of  the  cas- 
cabel plate  by  the  knob  sleeve;  the  hole  through  its  center  is  for  the 
sleeve,  the  rear  end  being  enlarged  to  receive  the  cocking-switch  plug; 
the  two  holes  through  its  rim  are  for  the  plug  pins. 

The  cocking-switch  knob  sleeve  (tig.  7,  PI.  Ill)  is  screwed  into  the 
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washer  screw  (fig.  22,  PL  III),  is  for  the  front  bearing  of  the  main  shaft; 
the  holes  in  the  left  rail  are  for  the  ejector  screws  and  pin  and  breech- 
casing  screws,  and  those  in  the  right  are  for  front-sight,  hopper-hinge, 
breech-casing  and  crank-handle  latch  screws.  The  tmnnious  (fig.  2, 
PI.  I)  are  driven  into  holes  in  the  frame  and  upset,  forming  a  part  of  it. 
The  left  rail  is  beveled  opposite  the  carrier  block  to  give  an  unob- 
structed passage  to  the  empty  shells. 

The  crank  shaft  (fig.  33,  PI.  Ill)  is  seated  in  and  revolves  in  its  holes 
through  the  breech  casing  at  right  angles  to  the  main  shaft;  the  crank 
(fig.  35,  PI.  Ill)  is  screwed  on  and  keyed  to  its  right  end,  which  pro- 
jects without  the  casing. 

The  worm  (fig.  40,  PI.  Ill)  is  fastened  to  the  crank  shaft  by  the  crank- 
shaft worm  key  (fig.  39,  PI.  Ill),  and  its  rotation  therewith  is  secured 
by  the  crank-shaft  spline  (fig.  33,  PI.  III). 

The  crank-shaft  collar  (fig.  32,  PI.  Ill)  surrounds  that  part  of  the 
shaft  between  the  worm  and  right  side  of  the  casing;  it  and  the  crank 
hold  the  shaft  in  position. 

The  crank  key  (fig.  34,  PI.  Ill)  prevents  the  unscrewing  of  the  crank 
handle  when  it  is  turned  backward. 

The  crank  handle  (fig.  35,  PI.  Ill)  is  fastened  to  the  crank  by  the 
crank-handle  rivet  (fig.  35,  PI.  III). 

Turning  the  crank  (fig.  35,  PI.  Ill)  rotates  the  crank  shaft,  and  this 
rotation  is  imparted  to  the  main  shaft  by  the  worm  and  worm  gear;  it 
requires  about  one  and  three-fourths  revolutions  of  the  handle  to  pro- 
duce a  complete  revolution  of  the  main  shaft,  or  to  fire  each  of  the  ten 
barrels.    To  load  and  fire,  the  crank  must  be  turned  toward  the  muzzle. 

The  crank  latch  (fig.  17,  PL  V)  is  pivoted  on  and  is  secured  to  the 
underside  of  the  frame  by  the  crank-latch  screw  (fig.  14,  PL  V);  the 
crank-latch  washer  (fig.  IG,  PL  V),  a  cupped  spring,  is  inserted  between 
the  screw  head  and  latch  to  allow  the  latter  to  turn  without  the  screw. 
When  not  firing,  the  crank  handle  should  be  secured  by  the  latch ;  when 
firing,  the  latch  should  be  turned  out  of  the  way,  against  the  breech 
casing. 

The  front  sight  (fig.  15,  PL  V )  is  fastened  to  the  frame  by  the  firont- 
sight  screw  (fig.  9,  PL  V);  the  sight  of  each  gun  is  specially  a(\ju8ted 
to  correct  for  drift  at  300  yards. 

The  rear-sight  seat  (fig.  37,  PL  III)  is  attached  to  the  breech  casing 
by  the  rear-sight  seat  screw  and  rear-sight  spring  screw  (figs.  28  and 
29,  PL  III). 

The  rear-sight  spring  (fig.  30,  PL  III)  is  also  fastened  by  the  spring 
screw;  its  rear  end  projects  down  into  the  sight  hole  in  the  seat  and, 
bearing  against  the  flat  surface  on  the  front  of  the  sight,  holds  it  when 
adjusteid  for  any  elevation  and  also  retains  it  in  its  seat. 

The  rear  sight  (fig.  36,  PL  III)  is  a  cylindrical  rod  with  a  flat  upper 
end,  in  which  a  V  sighting  notch  is  cut.  It  is  graduated  from  300  to  1,000 
yards,  inclusive,  the  graduations  being  numbered  and  marked  by  circles 
on  its  surface.  The  sight  is  adjusted  for  any  elevation  by  moving  it 
until  the  graduation  mark  is  even  with  the  top  of  the  sight  seat. 

The  hopper  (fig.  20,  PL  II)  receives  the  cartridges  from  the  feed 
guide  and  conveys  them  to  the  carrier  block ;  its  under  surface  is  curved 
to  conform  to  the  carrier  block  and  is  so  shaped  that  its  front  half 
will  hold  the  cartridges  in  the  grooves  of  the  block  and  its  rear  half  will 
allow  the  locks  freedom  in  their  movements;  it  is  hinged  in  its  seat  in 
the  hinge  block  on  the  hopper  hinge  pin.  When  closed,  it  is  locked  by 
the  hopper  latch.  The  right  and  left  throat  walls  (figs.  1  and  2,  PL  II) 
are  joined  together  by  the  dowel  pin  (fig.  2,  PL  II)  and  throat  wheel 
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^vot  (fig.  10,  PL  II),  aud  are  fasteued  iu  the  hopper  by  the  throat 
screws  (fig.  16,  PI.  II). 

The  hopper- throat  wheel  (fig.  9,  PI.  II)  tiims  freely  on  its  pivot  in 
the  throat,  it  delivers  the  cartridges  to  the  carrier  block  x>roperly 
directed  and  but  one  at  a  time ;  the  rear  teeth  are  longer  than  the  front, 
to  conform  to  the  shape  of  the  cartridge.  The  hopper-throat  plate  (fig. 
8,  PL  II)  merely  replaces  the  metal  removed  for  convenience  in  manu- 
Cactore  and  is  secured  to  the  hopper  by  the  throat-plate  screws  (tigs.  3 
and  4,  PL  IV).  The  opening  in  the  hopper  through  which  the  car- 
tridges pass  is  called  the  throat,  it  is  enlarged  at  its  upper  end  to  admit 
the  feed  guide;  the  top  of  tlie  left  wall  is  partly  cut  away  to  discover 
the  cause  of  any  interruption  iu  the  regular  movement  of  the  cartridges 
and  to  facilitate  its  correction. 

The  hopper-latch  screw  (fig.  6,  PL  II)  retains  the  latch  and  latch 
spring  in  their  hole  in  the  hopper;  the  spring  (fig.  13,  PL  II),  one  end 
af  which  bears  against  the  latch  and  the  other  against  the  latch  screw, 
causes  the  latch  (fig.  14,  PL  II)  to  project  from  the  hopper  into  its  hole 
in  the  breech  casing  and  allows  it  to  be  withdrawn  when  the  hopi>er  is 
to  be  opened. 

The  hopi)er  thumbscrew  (fig.  7,  PL  II)  secures  the  feed  guide  in  its 
seat  in  the  hopper. 

The  hopper  hinge  block  (fig.  3,  PL  II)  is  attached  to  the  frame  by  the 
hopper  hinge  block  screws  (tig.  5,  PL  II).  The  hopper  hinge  pin  (fig.  4, 
PL  II)  is  held  in  place  by  the  rear  barrel  plate. 

The  plow  (fig.  12,  PL  II)  is  fastened  to  the  hopper  by  the  plow  screws 
(fig.  11 ,  PL  II) ;  it  projects  into  the  circumferential  groove  at  the  rear  end 
of  the  carrier  block  and  ejects  the  empty  cartridge  shells  as  they  are 
revolved  against  it. 

The  ejector  (fig.  12,  PL  V)  is  a  fiat  spring  fastened  to  the  frame  by 
the  ejector  screws  (tig.  7,  PL  V)  and  ejector  pin  (tig.  2,  PL  I).  Its  rear 
end  projects  in  toward  the  carrier  block ;  when  any  cartridge  not  tired 
is  withdrawn  from  the  chamber,  the  bullet  is  struck  by  it  and  the  car- 
tridge ejected. 

The  fee<l  guide  is  made  up  principally  of  the  body,  neck,  and  pendu- 
lum. The  neck  (tig.  15,  PL  II),  fastened  to  the  lower  end  of  the  body 
by  the  neck  screws  (tig.  27,  PL  II),  has  an  undercut  groove  through 
which  the  cartridges  pass  from  the  pendulum  into  the  hopper.  Two 
triangular  lugs,  one  on  each  side  of  the  groove  project  from  the  upper 
end  of  the  neck  into  slots  in  the  pendulum  so  that  when  the  groove  in 
the  latter  opposite  the  groove  in  the  neck  is  emptied  the  pressure  of 
the  cartridges  in  the  other  groove  on  the  inclined  lug  will  swing  the 
pendulum  so  that  the  full  groove  will  be  over  the  one  in  the  neck  and 
the  supply  to  the  hopper  be  not  interrupted. 

The  upper  end  of  the  penduUini  (tig.  28,  PL  II)  is  pivoted  in  its  seat 
in  the  body  by  the  pendulum  screw  (tig.  24,  PL  II).  There  are  two  par- 
allel undercut  grooves  into  which  the  cartridges  are  stripped  from  the 
paper  boxes  and  through  which  they  pass  into  the  neck,  and  an  arm 
extending  upward  assists  in  guiding  the  cartridges  into  the  grooves. 
At  the  lower  end  is  a  lug,  projecting  into  a  cavity  in  the  body,  which 
limits  the  distance  tlirough  which  the  i)endulum  can  swing.  In  it  is  a 
shallow  recess  that  receives  the  head  of  the  pendulum  spring  spindle 
{hg.  26,  PL  II). 

One  end  of  the  pendulum  spring  (tig.  25,  PL  II)  bears  against  the 
end  of  the  cavity  and  the  other  against  the  spindle  head.  This  spring 
forces  the  pendulum  to  make  a  full  swing  from  one  side  to  the  other  and 
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prevents  it  from  stopping  in  the  center,  where  neither  groove  would  be 
over  that  in  the  neck. 

That  part  of  the  feed-guide  body  (fig.  23,  PI.  11)  extending  above  the 
pendulum  seat  is  fiat,  with  a  rib  on  its  left  side  to  guide  the  cartridgea 
80  each  row  in  a  box  will  freely  enter  one  of  the  pendulum  grooves. 

A  lock  (fig.  21,  PI.  Ill)  is,  in  general,  cylindrical,  with  a  T-shaped  rib 
extending  its  full  length,  which,  working  in  the  undercut  grooves  iu 
the  lock  cylinder  and  carrier  block,  holds  the  lock  in  place  and  causes 
it  to  revolve  with  them.  At  the  rear  end  and  diametrically  opposite  to 
the  rib  is  a  triangular  lug  that  works  in  the  grooves  in  the  cam  cylin- 
der; consequently,  when  the  main  shaft  is  revolved  the  lock  will  be 
rotated  with  it  and  at  the  same  time  moved  parallel  to  it  to  and  from 
the  barrels.  The  extreme  front  end  of  the  lock  is  reduced  so  as  to  enter 
the  recesses  iu  the  rear  barrel  plate,  and  the  edge  on  one  side  is  slightly 
beveled  to  clear  the  plow.  The  firing-pin  hole,  which  extends  through 
its  entire  length,  is  contracted  near  the  front  end  to  conform  to  the 
shape  of  the  firing  pin.  A  channel  cut  lengthwise  in  its  exterior  receives 
the  extractor.  This  channel  is  connected  with  the  firing-pin  hole  by  a 
slot.  The  notch  in  the  side  of  the  extractor  channel  opposite  this  dot 
permits  the  escape  of  gas  entering  the  firing- pin  hole  from  a  leaky  or 
pierced  primer. 

The  extractor  (fig.  19,  PL  III),  a  spring,  is  held  in  its  seat  by  the 
extractor  screw  (fig.  2,  PI.  III).  The  screw  hole  in  the  extractor  is 
elongated  to  permit  the  extractor  to  have  a  small  longitudinal  move^ 
ment.  In  rear  of  the  hook  is  an  inclined  projection  which  engages  a 
similarly  inclined  surface  in  the  slot  connecting  the  extractor  channel 
with  the  firing-pin  hole.  When  the  lock  is  moved  forward  into  the 
recess  in  the  barrel  plate,  the  extractor  is  pushed  to  the  rear,  disengag- 
ing this  projection,  which  permits  the  hook  to  ride  up  the  inclined  slot 
in  the  rear  end  of  the  barrel  so  it  will  not  rest  on  the  cartridge  when 
fired.  When  the  lock  is  moved  to  the  rear  after  the  cartridge  has  been 
fired,  this  i)rojection  is  engaged  forcing  the  extractor  downward  and 
insuring  a  firm  grasp  of  the  hook  on  the  shell. 

The  firing  pin  (fig.  20,  PI.  Ill)  is  solid.  Its  rear  end  has  a  knob- 
shaped  head  by  which  it  is  caught  in  the  groove  of  the  cocking  switch. 
The  thread  near  its  front  end  is  for  the  firing-pin  nut. 

The  firing-pin  nut  (fig.O,  PI.  Ill)  is  screwed  on  the  firing  pin  and  held 
in  place  by  the  firing-pin  nut  key  (fig.  10,  PI.  III).  There  are  two  rectan- 
gular channels  in  its  exterior  in  which  the  arms  of  the  firing-pin  sleeve 
work.    The  nut  holds  the  sleeve  on  the  firing  pin. 

The  rear  end  of  the  firing-pin  sleeve  (fig.  11,  PI.  Ill)  forms  the  front 
bearing  for  the  mainspring,  and  the  arms,  which  are  longer  than  the 
nut,  strike  against  the  shoulder  of  the  firing-pin  hole  in  the  lock, thereby 
leaving  the  firing  pin  and  nut,  when  mainspring  is  not  compressed,  free 
to  move  between  this  shoulder  and  the  sleeve.  This  allows  the  firing 
pin  to  rebound  after  firing,  withdrawing  the  point  within  the  lock. 

The  firing-pin  bushing  (fig.  12,  PI.  Ill)  is  screwed  into  and  closes  the 
rear  end  of  the  firing-pin  hole.  Its  front  end  forms  the  rear  bearing  of 
the  mainspring  and  the  firing  pin  passes  through  its  center;  it  holds 
the  firing  pin  and  mainspring  in  the  lock. 

The  firing-pin  bushing  screw  (fig.  1,  PI.  Ill)  secures  the  bushing  in  the 
lock  and  can  be  inserted  only  when  the  bushing  is  screwed  its  entire 
length  into  the  lock  and  the  mark  on  the  rear  end  of  the  bushing  is 
opposite  that  on  the  lock. 

The  elevation  and  direction  are  given  to  the  gun  by  the  pointing 
lever  (fig.  11,  PI.  IV),  the  front  end  of  which  is  hinged  to  the  mount  on 


DESCRIPTION   OF   GATLING    GUN,  CAL.  .30.  69 

• 

the  pointing-lever  pin  (fig.  0,  PI.  IV).  The  pin  is  inserted  from  the  left 
side  and  is  retained  in  place  by  the  pointing-lever  pin  washer  (fig.  10, 
PL  rV)  and  the  pointing-lever  pin  nut  (fig.  7,  PI.  IV).  The  lug  keys  on 
the  pin  enter  notches  in  the  lever  and  washer,  causing  the  pin  and 
washer  to  move  with  the  lever. 

The  lever  is  connected  with  the  gun  by  the  pointing-lever  binder  (fig. 
9,  PL  IV),  the  upper  side  of  which  fits  into  its  seat  between  the  ears  on 
^e  breech  casing  and  is  pivoted  therein  on  the  pointing-lever  binder 
pin  (fig.  25,  PI.  V).  The  binder  pin  is  secured  in  place  by  the  pointing- 
lever  binder  pin  washer  (fig.  5,  PL  III)  and  the  pointing-lever  binder 
yin  key  (fig.  4,  PL  V). 

The  pointing-lever  binder  screw  (fig.  8,  PL  IV)  is  seated  in  the  left 
wall  of  the  binder,  and  is  manipulated  by  its  handle.  It  bears  against 
and,  when  screwed  in,  forces  the  ix)inting-lever  binder  plate  ^fig.  5,  PL 
IV)  against  the  lever  so  the  latter  is  firmly  clamped  between  it  and  the 
left  wa]l  of  the  binder. 

To  adjust  the  elevation,  unclamp  the  binder  screw  and  raise  or  lower 
the  pointing  lever;  to  give  the  direction,  unclamp  the  mount  and  move 
the  pointing  lever  sideways. 

This  gun  is  suited  to  mount  upon  the  metallic  carriage  for  machine 
guns,  model  1890. 

PL  VII  shows  the  principal  exterior  dimensions  of  the  gun  and  feed 
guide.  The  tin  strip  feed,  or  "new  positive  feed,"  so-called,  which  is 
shown  in  dotted  lines  of  the  drawing,  was  originally  furnished  with  the 
first  installment  of  Gatling  guns,  caliber  .30,  procured  by  the  Depart- 
ment in  1893,  and  is  described  in  Appendix  42,  Keport  of  the  Chief  of 
Ordnance,  U.  S.  A.,  1893.  These  guns  have  been  altered  to  adapt 
them  to  the  gravity  feed  (Bruce)  and  to  make  them  similar  to  the  guns 
of  model  1895. 

The  movement  of  the  locks  is  shown  in  PL  VI,  which  is  a  develop- 
ment of  the  cam  cylinder,  rear  barrel  plate,  and  a  portion  of  the  barrels, 
sod  shows  the  locks  in  different  positions.  The  locks  revolve  with  the 
lock  cylinder  and  carrier  block,  and,  when  their  lugs  are  in  the  cocking 
or  extracting  grooves,  are  simultaneously  moved  to  and  from  the  bar- 
rels.   A  section  of  the  cocking  switch  is  also  shown. 

Lock  I  is  moving  along  the  loading  flat,  and  a  cartridge  has  been 
dropped  in  front  of  it  by  the  hopper.  Locks  II  and  III  are  moving  for- 
ward along  the  cocking  groove,  and  are  pushing  the  cartridges  into  the 
chambers.  The  firing  pin  of  Lock  IV  has  caught  in  the  cocking- switch 
groove  and  the  mainspring  is  being  compressed.  Lock  V  has  passed 
out  of  the  cocking  groove  onto  the  firing  flat,  the  cartridge  is  fully 
inserted  in  the  chamber,  and  the  compression  of  the  mainspring  com- 
pleted; the  firing  pin  is  on  the  verge  of  escapfng  from  the  cocking- 
Bwitch  groove.  Lock  VI  shows  the  position  of  the  parts  after  firing. 
Locks  VII  and  VIII  are  moving  backward  in  the  extracting  groove  and 
the  extractors  are  withdrawing  the  empty  shells.  Lock  IX  has  reached 
the  position  where  the  shell  is  ejected  by  the  plow.  Lock  X  has  passed 
OQt  of  the  extracting  groove  onto  the  loading  flat,  and  is  the  next  to 
occupy  the  position  of  No.  I,  having  completed  one  revolution,  during 
which  it  has  inserted  and  fired  one  cartridge  and  extracted  the  shell. 

DISMOUNTING   AND  ASSEMBLING. 

In  dismonnting  and  assembling  it  is  important  to  remember  that  the 
following  keys  are  tapering :  Barrel-plate  key,  rear-guide  nut  key,  worm 
kflji  and  crank  key. 


] 
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This  frun  should  never  be  dismounted  except  by  one  thoroughly 
familiar  with  it,  and  then  only  when  necessary  for  repairs  or  general  j 
cleaning.  ] 

It  is  dismounted  in  the  following  order: 

1.  Feed  guide. 

2.  Locks :  To  do  this,  turn  one  of  the  lines  on  the  rear  barrel  plate 
opposite  the  arrow  on  the  hopper,  turn  the  handle  of  the  lock  plug  until 
the  securing  stud  is  opposite  its  slot  in  the  cascabel  plate,  then  draw  the 
lock  plug  to  the  rear ;  a  lock  will  be  withdrawn  with  it.  lieplace  the  lock 
plug  and  turn  the  next  line  on  the  barrel  plate  opposite  the  arrow  and 
proceed  as  before  until  all  ten  locks  have  been  removed;  then  unscrew 
the  chain  screw  eye  and  remove  the  lock  plug. 

3.  Hopper-hinge  screws,  hopper,  and  hinge  block,  by  opening  hopper. 

4.  Grank-handle  key;  then  crank,  by  unscrewing  to  the  left  or  rear. 

5.  Gun  from  carriage  or  mount. 

0.  Adjusting- knob  screw;  then  knob,  washer,  and  spring. 

7.  Cascabel-plate  screws;  then  turn  the  cocking- switch  knob  so  the 
arrow  on  the  end  of  the  cocking- switch  plug  spindle  points  upward; 
slip  the  cascabel-plate  wrench  on  the  shaft  and  insert  its  lug  in  the  lock- 
plug  hole  and  turn  it  about  an  inch  to  the  left  to  disengage  the  cocking- 
switch  plug  spindle  from  the  cocking-switch  spring  spindle;  the  plate 
can  then  be  unscrewed,  but  the  cocking-switch  knob  must  be  kept  fully 
drawn  to  the  rear  all  the  time  to  prevent  the  spindle  striking  the  lock- 
plug  sleeve. 

8.  Worm  key ;  then  crank  shaft,  worm,  and  collar. 

9.  Worm  gear. 

10.  Breech-casing  screws  and  breech  casing. 

11.  Frame. 

12.  Rear-guide  nut  key  screw  and  rear-guide  nut  key;  then,  with  rear- 
guide  nut  wrench,  the  rear-guide  nut. 

13.  Lock  cylinder  and  carrier  block. 

14.  Main  shaft  and  front  barrel  plate,  by  driving  shaft  forward  through 
rear  plate. 

15.  Front  barrel-plate  key;  then  front  plate  from  shaft. 

16.  Cam-cylinder  screws,  and  draw  the  cam  cylinder  out  of  the  fronl 
end  of  the  breech  casing. 

17.  Recoil-plate  screws  and  recoil  plate. 

18.  Cocking-switch  screw  and  cocking  switch. 

19.  Cocking-switch  plug  spindle  pin;  then  plug,  spring,  and  spindle. 

20.  Cocking-switch  knob  sleeve  and  knob. 

21.  Hopper- throat  screws  and  throat  walls ;  the  wheel  is  removed  and 
the  walls  separated  by  removing  the  throat- wheel  pivot. 

22.  !Neck  screws,  neck,  pendulum  screw,  and  pendulum  of  feed  guide. 
To  dismount  a  lock,  remove  the  bushing  screw,  insert  the  prongs  oi 

the  lock  screwdriver  in  the  notches  in  the  bushing,  and  unscrew  it 
remove  the  firing  pin,  bushing,  mainspring,  sleeve,  and  nut,  assembled 
remove  the  extractor  screw,  then  the  extractor.  The  assembled  firin| 
pin  is  dismounted  by  driving  out  the  firing-pin  nut  key  and  unscrewing 
the  nut. 

Under  no  circumstance  should  the  barrels  be  removed  from  the  real 
plate  nor  the  diaphragm  from  the  breech  casing,  except  at  an  arsenal 

To  assemble,  reverse  this  order. 


CLEANING   AND   CARE   OF  THE   GUN. 


As  the  residuum  of  smokeless  powder,  if  not  completely  removed 
corrodes  the  bore  in  a  short  time,  care  is  required  in  cleaning  the  gm 
after  firing. 
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To  clean  the  barrels,  insert  an  empty  cartridge  shell,  the  front  end  of 
which  has  been  plugged,  in  the  chamber  of  a  barrel  and  turn  the  handle 
until  its  lock  is  on  the  firing  segment;  the  barrel  will  then  be  on  the 
right  of  the  lowest;  clean  the  bore  with  rags  saturated  with  soda  water, 
or,  if  that  is  not  obtainable,  with  water;  remove  the  shell  and  proceed 
m  the  same  manner  with  the  remaining  barrels.  Eemove  the  locks  and 
open  the  hopper,  clean  the  chambers  from  the  rear,  then  wipe  both 
duunber  and  bore  of  each  barrel  thoroughly  dry  with  clean  rags,  and, 
finally,  oil  them  with  cosmoline  oil,  leaving  a  light  coating. 

With  dry  rags  clean  the  carrier  block,  giving  special  attention  to 
fhe  grooves,  and  apply  a  light  coating  of  oil.  The  bottom  of  the  hopper 
ftnd  throat  should  be  similarly  cleaned  and  oiled.  Before  inserting  the 
locks  they  should  be  thoroughly  cleaned  and  well  oiled;  in  case  gas  has 
entered  a  firing-pin  hole,  the  lock  should  be  dismounted  and  all  the 
parts  and  the  hole  and  channels  in  the  lock  well  cleaned. 

All  unburned  grains  of  powder  and  dirt  must  be  removed  from  the 
recesses  in  the  rear  barrel  plate  and  barrels. 

.In  general,  the  remaining  parts  can  be  cleaned  with  dry  rags,  with- 
out further  dismounting;  after  cleaning,  all  surfaces  should  be  lightly 
coated  with  oil. 

It  is  imperative  that  all  bearing  surfaces  be  kept  properly  oiled,  and 
especially  the  following:  The  front  bearing  of  the  main  shaft,  oil  to  be 
applied  through  hole  in  frame;  the  adjusting-knob  washer,  oil  to 
be  applied  through  hole  in  cascabel  i)late  above  the  washer;  the  worm 
and  worm  ge^r,  oil  through  first  hole  in  top  of  breech  casing  in  front 
of  cascabel  plate;  the  rear  bearing  of  main  shaft  in  diaphragm,  oil 
through  second  hole  in  top  of  breech  casing;  the  segments  and  grooves 
of  cam  cylinder,  oil  through  third  hole  in  breech  casing;  the  crank 
shaft,  oil  through  hole  in  each  bearing  in  breech  casing;  the  crank- 
bandle  rivet,  oil  through  hole  in  handle;  the  throat  wheel,  oil  to  be 
lightly  applied  from  bottom  of  hopper  at  each  end;  pendulum  pivot, 
oil  to  be  applied  through  screw  hole.  The  ribs  and  lugs  of  the  locks 
should  at  all  times  be  kept  lightly  coated  with  oil. 

REMARKS. 

This  model  of  the  Gatling  gun  is  equipped  with  the  gravity  feed 
(Bruce).  The  cartridges  are  fed  directly  from  the  paper  box  by  strip- 
ping off  the  cover,  placing  their  heads  against  the  front  of  the  feed-guide 
body  and  the  rib  on  its  left  side,  then  pushing  them  down  into  the  pen- 
dulum grooves  and  pulling  off  the  box. 

Should  the  regular  movement  of  the  cartridges  through  the  feed 
guide  or  hopper  stop,  pressure  of  the  hand  on  the  top  cartridges  in  the 
feed  guide  or  the  raising  of  them  by  inserting  the  finger  in  the  opening 
in  the  left  side  of  the  hopper  will  in  general  remove  the  interruption. 

Should  the  turning  of  the  crank  be  stopped  or  become  difficult  by  the 
jamming  of  a  cartridge  between  the  carrier  block  and  hopper,  by  the 
striking  of  a  cartridge  against  an  empty  shell  left  in  the  chamber  by 
the  failure  of  the  extractor  to  remove  it,  or  from  some  other  cause, 
turning  of  the  crank  should  be  stopped,  the  hopper  opened,  and  the 
cause  of  jam  removed.  Before  closing  the  hopi)er  all  cartridges  not  in 
the  chambers  should  be  removed. 

The  firing  pins  should  not  be  unnecessarily  snapped.  To  prevent  this, 
the  cocking-switch  knob  should  be  turned  to  the  safety  position.  It 
should  not,  however,  be  needlessly  left  in  that  position,  or  the  cocking- 
switch  spring  will  be  weakened. 

If,  in  firing,  an  extractor,  firing  pin,  or  lock  be  disabled,  the  lock 
should  be  removed  and  the  firing  continued  with  the  other  barrels. 
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'    The  locks  and  barrels  are  numbered  from  1  to  10;  they  need  not  be 
so  assembled,  the  locks  being  interchangeable. 

The  adjustment  of  the  head  space  is  most  important;  if  it  is  too  small, 
the  distance  between  the  barrels  and  recoil  plate  will  be  less  than  the 
length  of  the  locks;  if  too  great,  this  distance  will  be  longer  than  the 
locks,  and  the  cartridge  shefls  will  be  liable  to  rupture  and  leave  a  por- 
tion of  the  shell  in  the  chamber.  The  proper  head  space  is  0.063  inch, 
or  that  given  by  the  right-liand  notch  in  the  adjusting  knob  when  the 
gun  is  new.  After  the  gun  has  been  fired  a  number  of  times  the  proper 
notch  should  be  found  by  trial;  it  will  generally  be  that  one  farthest 
to  the  left  with  which  the  locks  do  not  bind.  If  the  empty  shells  show 
signs  of  rapturing,  or  if  the  primers  set  back  and  project  beyond  the 
heads  of  the  shells,  the  head  space  is  too  great. 

In  order  to  obtain  the  greatest  efficiency  of  fire  with  this  gun,  its 
rate  of  firing  should  not  exceed  600  rounds  per  minute.  Ordinarily  the 
crank  should  be  turned  at  the  rate  of  one  and  a  half  revolutions  per 
second,  which  will  give  about  525  rounds  per  minute.  In  an  emergency 
this  rate  can  be  greatly  increased. 
(5868— Encs.  21  and  22) 
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Appendix   3. 


TEST  OF  WINCHESTER  REPEATING  SHOTGUN,  MODEL  189S, 

(1  plate.) 

PROCEEDINGS  OF  A  BOARD  OF  OFFICERS  CONVENED  AT  SPRINGFIELD 
ARMORY  BY  VIRTUE  OF  THE  FOLLOWING  ORDER: 

[Extract.] 

Post  Orders,  )  Springfield  Armory,  Mass., 

No.  50.         )  December  30^  1895. 

•  •••••• 

III.  A  board  of  officers  is  hereby  appointed  to  meet  at  this  Armory 
on  Tharsday  uext,  the  2d  proximo,  or  as  soon  thereafter  as  practicable, 
to  test  the  Winchester  repeating  shotgun,  model  1893,  in  accoitlance 
with  instructions  of  the  Chief  of  Ordnance  of  December  12, 1895. 

Detail  for  the  board:  Capt.  James  Eockwell,  jr.,  Ordnance  Depart- 
ment; Capt.  C.  W.  Whipple,  Ordnance  Department;  Second  Lieut. 
Edward  Sigerfoos,  Fifth  Infantry. 

By  order  of  Ool.  A.  Mordecai: 

Tracy  C.  Dickson, 
JAetitenantj  Ordnance  Department^  U,  8.  A.j  Post  Adjutant 


Springfield  Armory,  Mass.,  January  4, 1896. 

The  board  met  pursuant  to  the  foregoing  order.  Present,  all  the 
Members. 

The  following  letter  of  instructions  from  the  Chief  of  Ordnance, 

CTnited  States  Army,  was  transmitted  to  the  board  by  the  commanding 

Officer,  Springfield  Armory : 

Office  of  the  Chief  of  Ordnance, 

United  States  Arbtt, 
Washington,  D,  C,  December  12,  1895. 

Sir  :  For  the  information  of  the  Department  and  with  the  object  of  improving,  if 
Practicable,  for  the  military  service,  the  pattern  of  Winchester  repeating  shotgnn, 
^iodel  1893,  oj  which  50  were  procured  and  inspected  at  the  Springfield  Armory, 
^nder  advertisement  dated  August  22«  1895,  you  are  instructed  to  subject  one  of 
^hese  guns  to  test-s  similar  to  those  to  which  the  Spencer  and  Winchester  guns  were 
^ulijected  in  1886  and  1889,  respectively,  at  the  Armory. 

On  completion  of  the  tests  a  report  will  be  forwarded  with  recommendations  to 
^his  office. 

Respectfully,  D.  W.  Flagler, 

Brigadier-General,  Chief  of  Ordnance, 

The  Commanding  Officer,  Springfield  Armory. 

73 
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After  an  informal  discussion  the  board  directed  the  recorder  to 
request  the  commanding  officer  Springfield  Armory,  to  furnisli  it  with 
copies  of  the  catalogue  describing  the  gun,  and  any  further  statements 
or  other  information  and  illustrations  showing  improvements  over  pre- 
vious models.  Pending  the  receipt  of  the  required  information  the 
board  adjourned  to  meet  at  the  call  of  the  president. 


Springfield  Armory,  Mass.,  January  8, 1896. 

The  board  met  at  the  call  of  the  president.    Present,  all  the  members. 

The  board  then  proceeded  to  examine  the  repeating  shotgun,  model 
1893,  Winchester  Repeating  Arms  Company,  submitted  to  it  in  accord- 
ance with  the  letter  of  instructions  from  the  Chief  of  Ordnance,  Sec- 
tional cuts  and  a  description  of  the  arm  are  given  on  pages  58  to  62^ 
inclusive,  of  catalogue  (inclosure  1). 

The  ammunition  used  in  the  tests  was  taken  from  a  lot  purchased  by 
the  United  States  from  the  Union  Metallic  Cartridge  Company,  Bridge- 
I)ort,  Conn.,  designated  "New  club  loaded  paper  shells."  They  are 
marked  as  containing  3^  drams ^  powder  and  1^  ounces  No.  1  buckshot. 
An  examination  of  five  of  these  taken  from  the  box  gave  the  following 
results:  Weight  of  powder:  First,  93  grains;  second,  92  grains;  third, 
94  grauis;  fourth,  91  grains;  fifth,  92  grains;  average,  92.4  grains. 
Each  cartridge  contained  twelve  buckshot,  the  average  weight  of  the 
five  charges  being  455.4  grains. 

The  tests  were  then  proceeded  with  as  follows : 

I.— ACCURACY  AND  PENETRATION. 

(1)  At  50  yards:  Six  shots  were  fired  at  a  target  4  by  6  feet.  There 
were  64  hits  out  of  a  possible  72  in  a  space  4  feet  by  4  feet  6  inches. 
Penetration,  IJ  inches  in  pine. 

(2)  At  75  yards:  Six  shots  fired  at  a  target  4  by  6  feet  There  were 
42  hits  on  the  target.    Penetration,  1^  inches  in  pine. 

(3)  At  100  yards :  Six  shots  fired  at  a  target  4  by  6  feet.  There  were 
25  hits  on  the  target.    Penetration,  f  inch  in  pine. 

II. — DISPERSION  AND  PENETRATION. 

(1)  At  25  yards:  One  shot  fired.  There  were  11  hits  in  a  target  3  by 
3  feet.    Dispersion  shown  in  ^g.  1,  PI.  I.    Penetration,  2  inches  in  pine. 

(2)  At  50  yards:  One  shot  fired.  There  were  8  hits  in  a  target  3  by 
3  feet.    Dispersion  shown  in  fig.  2,  PL  I.    Penetration,  IJ  inches  in  pine. 

Gun  operated  by  Lieut.  Edward  Sigerfoos,  Fifth  Infantry. 

Because  of  the  low  penetration  as  compared  with  that  obtained  by 
the  board  in  1889,  the  board  decided  to  repeat  the  test  for  penetration 
when  more  suitable  ammunition  could  be  obtained  from  the  Winchester 
Eepeating  Arms  Company. 

The  board  then  adjourned  to  meet  at  the  call  of  the  president. 

*  1  dram  =:  27.34375  grains  avoirdupois. 
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Springfield  Armory,  Mass.,  January  27 ^  1896, 

The  board  met  at  the  call  of  the  president.    One  member,  Capt.  0. 
W.  Whipple,  Ordnance  Department,  was  absent  because  of  sickness. 
The  board  then  proceeded  with  the  following  tests : 

in.— rapidity  and  accuracy. 

(1)  As  a  single  loader,  gun  empty:  Six  shots  were  fired,  at  a  distance 
of  100  feet,  at  a  target  C  by  4  feet.  There  were  71  hits  on  the  target. 
Time,  28  seconds. 

(2)  As  a  single  loader,  gun  einpty:  Six  shots  were  fired.  There  were 
72  hits.    Time,  24  seconds. 

(3)  As  a  magazine  arm :  Six  cartridges  in  the  gun — 1  in  the  chamber, 
5  in  the  magazine.    There  were  72  hits  on  the  target.    Time,  9  seconds. 

(4)  As  a  magazine  arm  and  single  loader:  Eighteen  shots  were  fired, 
beginning  with  1  cartridge  in  the  chamber  and  5  in  magazine.  There 
were  203  hits.  Time,  1  minute  22  seconds.  One  cartridge  was  thrown 
from  the  chamber  to  the  ground  by  a  false  motion  of  the  operator,  thus 
prolonging  the  time. 

(5)  As  magazine  arm:  Fifteen  shots  were  fired,  beginning  with  5 
cartridges  in  the  magazine.  There  were  175  hits.  Time,  1  minute  5 
seconds. 

Gun  fired  by  Lieut.  Edward  Bigerfoos,  Fifth  Infantry. 

IV.— ENDURANCE. 

To  test  the  endurance  of  the  arm  100  rounds  were  fired.  Average 
time  for  loading  magazine,  5  seconds.  Average  time  for  emptying  maga- 
zine, 1  second.  The  100  shots  were  fired  consecutively  and  without 
intermission.  In  no  instance  did  the  gun  fail  to  work.  At  the  end  of 
the  one  hundredth  round  the  gun  was  carefully  examined  and  every 
part  found  to  be  in  good  condition.  The  barrel  was  so  hot  as  to  char 
the  hand  guard,  but  the  heat  in  no  way  disabled  the  gun  nor  prevented 
its  further  use. 

Gun  fired  by  R.  T.  Hare. 

At  the  completion  of  this  test  the  board  adjourned  to  meet  at  2  p.  m. 
January  28, 1896. 


The  board  met  pursuant  to  adjournment  at  2  p.  m.     Capt.  C.  W. 
Whipple  absent  because  of  sickness. 
The  tests  were  then  continued,  as  follows: 

V. — DEFECTIVE  CARTRIDaES. 

The  following  defective  cartridges  were  fired,  the  gun  being  in  a 
fixed  rest: 

(1)  Shell  cross  sawed  through  head;  one  cut  entirely  through  the 
brass  head ;  one  through  rim.  Slight  escape  of  gas  through  cuts,  but 
not  noticeable  outside  of  breech  mechanism.    Extractor  not  injured. 

(2)  Shell  filed  through  in  four  places  about  rim.  Kesult  same  as 
preceding. 

(3)  Shell  with  two  longitudinal  cuts  the  whole  length  of  shell  firom 
head  to  top.    No  escape  of  gas.    Shell  easily  extracted. 
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VI.— EXCESSIVE  GHABOES, 

The  following  excessive  charges  were  then  fired,  the  gun  being  in  a 
fixed  rest: 

(1)  120  grains  powder,  12  buckshot. 

(2)  120  grains  powder,  16  buckshot. 

(3)  135  grains  powder,  12  buckshot. 

(4)  135  grains  powder,  15  buckshot. 

The  gun  was  closely  observed  after  each  shot.    It  worked  perfectly 
and  was  found  to  be  in  good  condition. 
The  board  then  adjourned  to  meet  at,2  p.  m.  January  29, 1896. 


SPBiNaFiELD  Aemoey,  MASS.,  January  J29, 1896. 

The  board  met  pursuant  to  adjournment.    Gapt.  O.W.Whipple  absent 
because  of  sickness. 
The  gun  was  then  subjected  to  the  following  test: 

VII. — DUST. 

The  piece  was  exposed,  in  the  box  prepared  for  the  purpose,  to  a  blast 
of  fine  sandstone  grit  and  dust  for  2  minutes;  was  removed,  the  maga- 
zine filled,  and  ten  rounds  fired.  The  mechanism  worked  hard  for  two 
or  three  rounds,  but  during  the  remainder  very  welL  The  piece  was 
in  no  way  disabled. 

The  board  then  adjourned  to  meet  at  2  p.  m.  January  31, 1896. 


Springfield  Abmohy,  Mass.,  January  31,  1896. 

The  board  met  pursuant  to  adjournment.    Oapt.  C.  W.  Whipple, 
Ordnance  Department,  absent  because  of  sickness. 
The  gun  had,  on  the  29th  instant,  been  subjected  to  the  following: 

Vni. — ^BUST. 

The  breech  mechanism  was  cleaned  of  grease  and  the  chamber  of  the 
barrel  greased  and  plugged.  The  butt  of  the  gun  was  then  inserted 
to  the  height  of  the  chamber  in  a  strong  solution  of  sal  ammoniac  for 
10  minutes  and  afterwards  left  for  48  hours  in  a  warm  room.  On 
examination  the  gun  was  found  to  be  very  badly  rusted.  The  breech 
mechanism  was  opened  by  means  of  the  action  slide  after  two  trials 
and  was  found  to  be  thoroughly  rusted.  The  magazine  was  filled  and 
five  rounds  fired  without  intermission.  The  mechanism  worked  hard 
but  the  piece  was  in  no  way  disabled. 

The  board  then  adjourned  to  meet  at  the  call  of  the  president. 


Springfield  Armory,  Mass.,  February  5, 1896. 

The  board  met  pursuant  to  the  call  of  the  president.  Oapt.  0.  W. 
Whipple  absent  because  of  sickness. 

The  commanding  officer,  Springfield  Armory,  transmitted  to  the  board 
60  rounds  of  ammunition,  marked  ^^  Winchester  rival  paper  shot  shells," 
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stamped  as  containiDg  3^  drams  powder  and  1^  ounces  00  buckshot. 
An  examination  of  one  of  these  shells  showed  them  to  contain  91.5 
grains  of  black  powder  and  9  buckshot  weighing  515  grains. 
The  board  then  proceeded  with  the  following  test: 

IX. — ^ACCURACY,  PENETRATION,  AND  DISPERSION. 

At  100  feet :  Five  shots  were  fired  at  a  target  4  by  6  feet.  There  were 
45  hits  in  a  space  3  by  2.5  feet  out  of  a  maximum  of  45.  Penetration, 
24  inches  in  pine.    A  few  shots  penetrated  3  inches  of  pine. 

Dispersion  shown  in  PL  I,  fig.  3. 

Gun  fired  by  Lieut.  Edward  Sigerfoos,  Fifth  lAantry. 

CONCLUSIONS. 

In  the  preliminary  examination  of  the  shotgun,  the  board  was  of  the 
opinion  that  certain  of  the  component  parts — notably,  the  firing-pin 
spring,  cartridge-stop  spring,  and  sear — were  too  light  and  weak  for 
hard  service,  but  the  result  of  the  severe  tests  to  which  the  gun  was 
subjected  showed  that  every  part  was  strong  and  serviceable. 

The  board  finds  that  the  gun  possesses  the  advantages  claimed  by 
the  manufacturer.  The  sliding  forearm  movement  insures  the  ease  of 
manipulation  from  the  shoulder,  and  the  gun  can  be  loaded,  unloaded, 
or  fired  with  safety  and  sufficient  rapidity.  It  is  accurate,  gives  good 
penetration,  especially  with  the  cartridge  containing  heavier  buckshot, 
and  has  little  recoil.  The  working  parts  are  few  in  number  and  are 
simple,  strong,  and  well  made;  and  the  board  is  of  the  opinion  that  the 
arm  is  especially  well  adapted  to  the  purpose  for  which  (see  indorse- 
ment of  Chief  of  Ordnance,  inclosure  2)  it  is  intended.  The  board  has, 
therefore,  no  suggestions  nor  recommendations  to  suggest  in  the  way  of 
improving  the  gun  for  the  use  of  sentinels  in  the  military  service. 

There  being  no  further  business  before  it,  the  board  adjourned  sine 

die. 

Jas.  Eockwell,  Jr., 
Captain^  Ordnance  Department. 

0.  W.  Whipple, 
Captain^  Ordnance  Department, 

Edward  Sigerfoos, 
Second  Lieutenant^  Fifth  Infantry^  Recorder. 

The  foregoing  proceedings  and  opinions  are  approved. 

A.  MORDECAI, 

Colonelj  Ordnance  Department^  U.  8.  A.,  Commanding. 
(9195) 
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MANUFACTURE  OF  .SO-CALIBEIi  AMMUNITION. 

(6  plates.) 

Fbankford  Absenal, 
PhiUidelphiaj  Pa.,  September  29, 1896. 

Sir:  In  compliance  with  instructions  dated  Ordnance  Office,  Sep- 
tember 23,  1896,  calling  for  a  report  upon  the  progress  of  manufacture 
of  .30-caliber  ammunition  at  the  Frankford  Arsenal  during  the  past 
year,  I  have  the  honor  to  report  as  follows: 

There  were  manufactured  and  issued  in  the  fiscal  year  1896: 


Caliber  .30. 


Ball  cartridges 

Blank  cartridges 

(iallory  cases,  new  model 
Gallery  cases,  old  model . 


Manufactured. 


5, 087, 121 

1,207,150 

10.160 

14,580 


Issued. 


4,613,468 

1, 031, 020 

500 

9.824 


It  is  satisfactory  to  find  that  the  service  cartridge,  manufactured  from 
the  0.12- inch  metal  since  August,  1895,  is  giving  general  satisfaction 
throughout  the  service. 

There  is  provided  in  this  cartridge  (Pis.  I  and  IV)  an  adequate  thick- 
ness of  base  to  meet  all  probable  conditions  of  head  space  or  depth  of 
extractor  cut  in  the  rifle,  exceeding  even  the  maximum  limits. 

For  this  reason  it  is  not  expected  that  the  breaks  in  the  cartridge 
rim,  which  occasionally  occurred  with  the  0.08-inch  thickness  metal 
cartridge  case  (PI.  II),  will  reappear,  and  it  is  now  believed  that  the 
gas  escape  from  this  cause  is  a  thing  of  the  past.  In  fact  it  may  be 
stated  that  as  a  single  loader  the  present  model  .30-caliber  cartridge 
is  a  pronounced  success,  as  it  relates  to  case,  primer,  powder  charge, 
and  projectile. 

As  a  reloader,  in  all  endurance  tests  at  this  arsenal,  its  life  ranges 
up  to  and  beyond  12  rounds,  and  except  for  altered  molecular  structure 
of  metal  incident  to  galvanic  or  chemical  action  after  firing  and  under 
conditions  hereinafter  specified,  it  might  be  depended  upon  to  main- 
tain this  endurance. 


THE  CALIBER  .30  BALL  CARTRIDGE  FOR  RIFLE  AND  CARBINE. 

(Pis.  I  and  IV.) 

The  caliber  .30  ball  cartridge  consists  of  a  tinned  brass  case  charged 
with  smokeless  powder,  a  primer  containing  0.36  grains  of  composition, 
and  a  jacketed  bullet  220  grains  in  weight. 

The  case  consists  of  a  frustum  of  a  cone  (the  body)  and  a  cylinder 
(the  neck)  joined  by  a  shoulder,  a  section  of  which  is  an  ogee. 

Tlie  i)owder  used  is  a  composition  of  nitrocellulose  and  nitroglycerin, 
and  up  to  the  present  time  has  been  procured  from  three  American 
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firms,  and  is  denominated  Peyton,  Du  Pont,  and  W.-A.,  respectively. 
The  charge  varies  with  the  powder  used,  and  is  from  36  to  42  grains. 

The  ballet  is  nonlubricated  and  has  a  core  of  lead  and  tin  composi- 
tion, jacketed  with  cupro-nickeled  steel.  In  form  the  bullet  consists  of 
a  right  cylinder,  a  frustum  of  a  cone,  a  frustum  of  a  spindle,  and  a 
spherical  segment.  The  right  cylinder  and  conical  frustum  are  joined 
by  a  groove  or  cannelure,  into  which  the  mouth  of  the  case  is  crimped. 
The  cupro-nickeled  steel  used  in  the  jackets  is  an  imported  metal  and 
consists  of  so-called  sheet  steel  (believed  to  be  a  high  grade  of  Norway 
iron)  laminated  on  either  side  with  cupro-uickel.  An  American  product 
known  as  cupro-nickel  is  in  the  experimental  stage,  as  a  substitute  for 
the  cupro-nickeled  steel. 

The  core  of  the  bullet  is  composed  of  1  part  of  tin  and  26  parts  of  lead, 
by  weight.  The  composition  is  varied  slightly  in  order  to  keep  constant 
at  220  grains  the  weight  of  the  finished  bullet. 

The  primer  is  composed  of  four  parts,  viz :  The  cup,  the  brass  anvil,* 
the  tin-foil  disk,  and  the  composition.  The  cup  is  of  copper  or  brass 
tinned,  and  contains  the  composition.  This  is  covered  and  waterproofed 
by  the  tin-foil  disk.  In  plan  the  anvil  is  a  circle  with  two  small  semi- 
circular portions  removed  from  its  opposite  sides.  These  two  openings 
form  vents  for  the  passage  of  the  flame  from  the  composition  to  the 
powder. 

The  composition  consists  of: 

Per  cent. 

Fulminate  of  mercury  (moist) 59. 37 

Chlorate  of  potash 21.89 

Glass 15.62 

Mealed  powder 3. 12 

The  weight  of  the  cartridge  complete  varies  from  435  to  442  grains, 
depending  on  the  powder  used  and  the  variation  between  limits  of  case 
and  ball.  One  thousand  are  packed  in  pasteboard  boxes  containing 
20  each,  and,  encased  in  wood,  weigh  78  or  79  pounds. 

The  standard  instrumental  velocity  of  this  ammunition  is  1,960  feet 
per  second,  measured  at  a  distance  of  63  feet  from  the  muzzle,  with  an 
allowed  variation  of  but  15  feet  per  second  on  either  side  of  the  standard. 
The  standard  instrumental  velocity  corresponds  to  a  muzzle  velocity  of 
about  2,000  feet  per  second. 

MACHINES. 

Two  large-size  double-action  presses  have  been  procured  and  put  in 
operation  for  the  0.12-inch  metal  .30-caliber  cartridges,  which,  when 
working  to  full  capacity,  will  cut  120,000  cups  per  diem. 

Two  improved  gas  annealing  machines  have  been  constructed  for  the 
purpose  of  thoroughly  annealing  the  end  before  forming  the  neck  of 
the  bottle-shaped  cartridge  case,  which  operation  was  not  satisfactorily 
accomplished  with  the  extemporized  machines  employed  in  the  manu- 
facture of  the  earliest  cartridge  product. 

One  improved  primer  inserter,  3  grooving  machines,  and  2  bullet-siz- 
ing machines  have  also  been  constructed. 

One  additional  bullet-assembling  machine  has  been  procured  by  con- 
tract, this  being  a  great  labor-saving  device,  performing  at  one  stroke 
six  separate  operations.  Two  machines  of  the  same  kind  will  be  fin- 
ished under  contract  on  January  1, 1897,  making  four  machines  in  all 
for  this  arsenal,  sufficing  for  the  manufacture  of  80,000  .30-caliber  bul- 
lets i>er  diem. 

One  bullet-jacket  trimming  machine  has  also  been  completed,  and  will 
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be  followed  by  others  now  in  the  course  of  construction,  effecting  a  large 
saving  in  cost  over  our  present  method  of  trimming. 

At  present  the  cartridge  product  of  this  arsenal  is  restricted  to 
23,000  rounds  of  .30  caliber  ammunition,  with  a  proportion  of  other  car- 
tridges not  exceeding  8,000  rounds  per  diem,  but  effort  is  being  made 
to  attain  a  daily  output  of  50,000  rounds  all  told,  including  blanks  for 
all  calibers,  by  February,  1897;  and  after  July,  1897,  this  will  be  further 
increased  to  include  30/00  caliber  .30  ball  cartridges,  but  for  this  pur- 
pose a  number  of  additional  machines  will  be  procured  or  constructed. 

From  the  nature  of  the  new  designs  for  smokeless  powder  cartridges 
it  is  found  in  almost  every  instance  that  all  the  machines  introduced 
to  facilitate  operations  pay  for  themselves,  in  savings  effected  over  pre- 
vious methods,  within  as  brief  a  period  as  two  years. 

TESTS   OF   AMMUNITION. 

The  closest  attention  has  been  given  to  the  tests,  both  in  the  labora- 
tory and  ballistie  divisions  at  this  arsenal,  and  special  rei)orts  have 
been  rendered  from  time  to  time  showing  that,  from  the  ballistic  starid- 
point,  the  cartridge  ])roduct  of  this  arsenal  and  the  performance  of  the 
U.  S.  serviite  magazine  ritic  can  not  be  excelled. 

Keferring  to  tests  contained  in  my  report  of  January  11, 1896,  it  will 
be  seen  that  magazine  rifle  No.  1924,  which  had  previously  been  tired 
13,388  times,  gave  as  good  target,  at  500  yards  range,  as  the  best 
recorded  at  the  proof  house. 

Tcable  No.  I,  which  follows,  also  shows  how  this  rifle,  1924,  compares 
for  velocities  with  an  entirely  new  rifle,  9789  (ten  shots  from  each  rifle): 

TAliLE  I. 


Volooitiefl. 


Rifle  No.  1924.  Rifle  No.  0789. 


;  Feet  per  gee. 

MnxiiKiim 1,952 

Minimum I  1,925 

Mean j  1,942.5 

Me:iu  variation •  5.9 


Feet  per  sec. 
1.986 
1,938 
1,963.9 
13.5 


The  following  table  is  intended  to  show  the  comparative  accuracy, 
at  500  yards,  of  the  caliber  .45  and  caliber  .30  rifles,  derived  from  1,000 
consecutive  targets  of  ten  shots  each  fired  at  this  arsenal.  The  arms 
were  held  in  the  fixed  rest,  and  the  mean  radius  is  estimated  from  the 
center  of  impact  of  each  group.  (It  is  reported  that  in  this  whole 
series  there  may  have  been  some  3  or  4  drop  shots,  which  were  thrown 
out  of  the  record.) 

Table  II. — Comparative  tent  of  caliber  .45  and  caliber  .30  ammunitioit  of  daily  manu- 
facture. 


Caliber. 45. (a)  Caliber .30.(6) 


'Slcan  radins 

Maximum  rndiua 

Minimum  radius 

Extreme  variation 

Mean  vertical  dcviution 

Maximum  vertical  deviation . . 
Minimom  vertical  deviation.. 
Extreme  variation 


Feet. 
0.7771 
1.15 
0.48 
0.67 
0.5004 
1.010 
0.280 
0.730 


Feet. 
0.  6161 
1.020 
0.360 
0.660 
0. 4520 
0.795 
0.210 
0.585 


ORD96. 


a  Bejiinnin;;  May  23,  1893;  ending  March  5, 1895. 
b  Beginning  July  25,  1894;  ending  May  22,  1895. 
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The  following  table  (III)  sliows  tbe  comparative  iiiiiformity  of  veloc- 
ities obtained  with  caliber  .45  and  caliber  .30  ammunition  at  this  arsenal, 
for  tbe  periods  and  number  of  shots  specified : 

Table  III. —  Velocities  with  caliber  .45  and  caliber  ,30  ammunition  of  d  ail  if  manufacture. 


Mean  volocity 

Maximum  velocity 
Minimum  velocity . 
Extreme  variation . 


Caliber .45. (a)  Caliber  .30.(b) 


Feet  per  see. 
1, 276. 40 
1,299 
1,250.5 
39.5 


Feet  per  sec. 
1,977.04 
2,008 
1,951.7 
56.3 


aBef^inning  September  7,  1893:  ending  March  5,  1895;  553  sets  of  6  shots  each;  total,  3,318  sliots. 
b  lioginning  July  25, 1894;  ending  May  22,  1895;  547  sots  of  10  shots  each;  total,  5,470  shots. 

Again,  in  grading  new  rifles  for  velocity,  the  i:esults  shown  in  Tables 
IV,  Y,  and  VI  were  derived. 

Comparative  test  of  ten  new  magazine  rifles,  caliber  ,S0,  fired  for  velocity ;  ammunition , 
34.6  grains  Peyton  powder',  lot  No.  5,  cannelured  for  crimp  bullet ,  6r.3fijf^t«if?*,  and  43 
grains  W.-A.  No.  1  powder,  cannelured  for  crimp  bullet;  ammunition  fired  in  alterna- 
tion in  each  gun. 

Table  IV. 

[34.6  grains  Peyton  No.  3  powder,  cannelured  bullet.] 


Gui 

iKo. 
21218. 

17105. 

17230. 

17258. 

17260. 

18647. 

Ft.  tec. 

1,936 

1,946 

1,958 

1,964 

1,938 

f 

21236. 

21244.        21254. 

J^.  see.      Ft.  tec. 
1.966         1,936 
1,962       i  1,936 
1,960       1  1,908 
Missed.    1,962 
1,942         1,923 

21261. 

Ft.  sec. 
1,942 
1,980 

Missed. 
1,944 
1,942 

Ft.  sec. 

1,934 

1.966 

Missed. 

1,942 

1,954 

Ft.  tec. 

1,934 

1,934 

1,956 

1,980 

1,960 

Ft.  see. 

1,944 

1,912 

1,980 

1,940 

1,942 

Ft.  gee. 

1,916 

1,936 

1,923 

1,926 

1,934 

Ft.  tee. 

1,908 

1,916 

1,908 

Missed. 

1,905 

Ft.  gee. 
1.906 
1  950 
1,923 
1 ,  908 
1,930 

al,052 

al,949 

al,952. 8 

al,949. 6 

al,948. 4 

al.927 

al,909. 2 

al,957.5   al,933 

al,925.8 

a  Mean. 


Table  V. 


[43  grains  <a)  W.-A.  No.  1  powder,  cannelured  bullet.] 


Ft.  tec. 
1,996 
2,024 
2,014 
2,016 
2,004 


Gun  No. 


17105.  I  17236.  I  17258.    17260.   18647. 


Ft.  tec. 

2,006 

2,026 

2,034 

2,034 

2,034 


1^.  gee. 

2,012 

2.026 

2,038 

2,046 

2,042 


62. 010. 8  62, 02(5. 8  62, 032.  8 


J^.  tec. 

2,002 

2,022 

2,028 

2,024 

2,028 


62, 020. 8 


Ft.  tee. 

2,022 

2,006 

2,032 

2, 032 

2.022 


21218. 


Ft.  tee. 

1,990 

2.002 

1,994 

1,998 

2,000 


21236.  I  21244.   21254. 


Ft.  see. 

1,982 

1,994 

2,014 

2,002 

2,012 


Ft.  see. 

2,020 

2.014 

2,028 

2.042 

2,036 


Ft.  sec. 

2,022 

2,004 

2.006 

2,006 

2,008 


21261. 

•        

Ft.  ace. 
1.080 
1,994 
2,002 
2.018 
2,014 


62,022.8  61,996.8  62,000.8  62,026.8  162,009.2  62,002.8 


a  A  sm.iUer  cliargo  Hhonld  have  been  used  to  bring  this  velocity  to  the  standard— 1,960  feet  i>er  second. 
6  Mean. 
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Table  VI, —  Velocity  and  pressure.    Pressure  gun  No,  1^. 

[Beiriimine:  Thermometer,  27°,  dry ;  barometer.  30.37".    Ending :  Thermometer,  26°,  dry ;  barome- 
ter, 30.39".] 


34.6  grains  Peyton  No.  2 
powder. 

43  eraius  (a)  W.-A. 
No.  1  powder. 

Feet  per  sec- 

Pounds per 

Feet  per    !  Pounds  per 

ond. 

square  inch. 

second,      square  inch.  • 

1,976 

43,800 

1 
2, 060                42.  950 

1,986 

40,900 

2, 082                43. 300 

1,966 

42,050 

2,072 

44,033 

1,958 

40,900 

2,080 

43.150 

1,972 

40,466 

2,078 

44.233 

1.978 

42,450 

2,060 

41, 933 

1,914 

40,100 

2,046 

42,950 

1.980 

42,950 

2.070 

43,450 

1.990 

40,266 

2, 065                44, 100 

1,974 

1 

42.700 

2, 040                41, 033 

!  Mean,  1,969.4 

41.748 

2,065.9  j          43,113 

Maximum  43,800 

Maximum  44,233 

Minimum  40,100 

Minimum  41,033 

a  A  smaller  charge  should  have  been  used  to  bring  this  veh»city  to  the  standard— 1,960  feet  per  second. 

From  the  foregoini?  tables  (IV,  V,  and  VI)  it  will  be  observed  that 
there  is  a  slight  ditterence  in  the  velocity  records  of  difierent  rifles 
when  employing  ammunition  prepared  under  identical  conditions,  and 
therefore  it  is  that  these  rifles,  which  were  to  be  employed  for  special 
experimental  purposes,  were  graded  for  velocity,  as  is  shown. 

Five  of  the  above  lot  of  rifles  were  set  aside  by  direction  of  the  Chief 
of  Ordnance  for  Capt.  S.  E.  Stuart,  Ordnance  Department,  inspector  of 
jwwder,  to  be  employed  by  him  in  the  "  erosion  tests"  of  several  experi- 
mental and  contract  powders,  the  results  of  which  were  reported  by 
the  Arsenal  board  for  the  test  of  material,  and  the  report  forwarded 
to  the  Department  through  the  inspector  of  powder. 

The  record  which  follows  is  of  interest  in  showing  a  comparative 
test  for  accuracy  of  the  new  contract  (1896-97)  Peyton,  and  Laflin  and 
Hand  W.-A.,  smokeless  powders.  Ten  shots  for  each  target  were  made 
from  alternate  shots  with  the  two  powders. 

Comparative  test  of  new  contract  smokeless  powders  at  Franlcford  Arsenal. 


.SEPTEMIJER  20,  1896. 

[Wind  from  rear,  12  miles  per  hour.    Thermometer:  Drj-,  77*^;  wet,  05'^.    Barometer,  30.35".    Heavy 

accuracy  barrel  tirmly  locked  and  recoil  checked.] 


Hand  loaded  at  proof  house.     Machine  loaded  at  shop. 


Peyton  No.  7.'  W.-A.  No.  4.     Peyton  No.  7.  W.-A.  No.  4.  ; 


lladius I 

Mean  vertical  deviation 


Foot  I 
0.645  I 
0.360  ; 


Foot. 
0.59 
0.357 


Foot. 
O.GO 
0.450 


Foot.  ' 
0.74  I 
0.447    i 


SEPTEMBER  28,  1896. 

[Calm,  wind  vane  pointing  to  wind  from  rear.    Thermometer:  Dry,  71°;  wet,  69°.    llarometer,  30.18". 

Magazine  rifle  No.  38128.] 


RAdina 

Mean  vertical  deviation 


0.525 
0.350 


0.89      ! 
0.692 
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POWDERS. 

The  reports  of  the  board  for  inspection  and  tests  of  material,  and  of 
the  officer  in  charge  of  the  laboratory,  forwarded  separately,  furnish 
all  the  information  desired  under  this  head. 

Eeference  in  this  connection  is  also  invited  to  the  report  of  Septem- 
ber 24, 1896,  relative  to  the  effects  on  the  cartridge  case  due  to  the 
presence  of  partially  consumed  grains  of  powder  in  the  rifle  chamber, 
as  well  as  to  the  residuum  of  certain  powders,  effects  of  which  it  is 
thought  in  the  absence  of  facilities  for  making  the  tests  might  obstruct 
the  workings  of  automatic  or  other  delicately  constructed  machine  guns. 

In  view  of  the  erosion  tests  made  at  this  arsenal,  under  the  supervi- 
sion of  Capt.  S.  E.  Stuart,  Ordnance  Department,  inspector  of  powder, 
and  the  information  derived  relative  to  smokeless  powders  (Peyton 
and  W.-A.  smokeless),  furnished  for  the  small-arms  cartridge  under 
contract,  a  liberal  limit  has  been  set  by  me  for  i)owders  at  present 
delivered  before  condemnation  for  undue  erosion  or  corrosion.  Before 
new  supplies,  not  as  yet  ordered,  are  delivered,  it  is  thought  that  the 
restrictions  should  be  more  exacting. 

BULLETS. 

Eeference  in  the  last  annual  report  has  been  made  to  the  bullet  jacket 
metal  at  the  time  undergoing  tests,  and  although  the  cupro-nickeled 
steel  has,  as  heretofore,  proved  entirely  satisfactory,  it  was  still  hoped 
that  a  domestic  product  denominated  cupro  nickel  might  fulfill  the 
necessary  requirements,  as  in  tests  of  several  samples,  furnished  by 
the  Coe  Brass  Manufacturing  Company  and  the  Scovill  Manufacturing 
Company,  it  gave  excellent  results. 

A  contract  was  therefore  about  to  be  entered  into  with  the  former 
firm,  but  the  first  delivery  of  1,000  pounds  showed  that,  owing  to  unfa- 
miliarity  with  the  delicate  process  of  annealing,  this  alloy  was  calcu- 
lated to  invite  disaster  by  its  employment.  Fifty  thousand  drawn  cups, 
annealed  after  drawing  by  the  firm  furnishing  them  by  a  special  process, 
were  worked  up  into  bullets,  but  with  such  suspicion  attaching  to  the 
product  that  the  bullets  are  retained  as  '^experimental"  and  to  be  used 
only  for  such  i)urpose.  The  work  of  this  arsenal  was  somewhat  delayed 
owing  to  the  nonarrival  of  a  supply  of  the  cupro-nickeled  steel  from 
Germany,  and  there  is  unfortunately  no  good  ground  to  justify  a  change 
from  this  certain  and  safe  jacket  to  one  which  can  only  at  best  be 
regarded  as  a  variable  and  uncertain  alloy.  A  change  at  this  time  to 
a  new  metal  or  alloy  would  be  attended  by  an  added  risk  to  that  which 
is  imposed  by  the  new  cannelure  on  bullet  for  crimp,  and  which  latter 
renders  the  bullet  jacket  weaker  at  this  section  than  on  other  parts  of 
its  surface. 

PRIMER. 

The  primer  has  been  changed  slightly  in  form  during  the  past  year, 
but  this  is  only  in  the  anvil,  which  has  been  somewhat  narrowed  up  for 
better  ventage  of  primer  gas  to  powder  charge  and  the  bottom  of  the 
pocket  of  case  cut  away  in  a  manner  to  funnel  shape  the  vent,  since 
it  has  been  ascertained  in  the  course  of  experiments  that  the  arch  anvil, 
besides  spreading  at  the  span,  has  a  tendency  to  set  down  and  close  the 
vent,  and  that  this  action  retards  the  flow  of  gas  and  induces  hang  fires.^ 


^The  discovery  of  this  defect  was  made  by  the  eftbrt  to  employ  a  flatter  arch  Jinvil, 
wheu  it  was  seen  that  the  burr  ou  anvil  partially  closed  the  vent  and  induced  hang 
fires. 
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The  composition  has  also  been  altered  from  E.35  (the  added  mealed 
powder  increasing  the  heat  of  flame) — 

Per  cent. 

Fulminate  of  mercury  (moist) Gl.  50 

Chlorate  of  potash./. 19.00 

Glass 18.00 

Mealed  powder 1. 50 

100.00 
to  G ,, : 

Ter  cent. 

Fulminate  of  mercury  (moist) 59.37 

Chlorat«*  of  potash 21. 89 

Glass 15.62 

Mealed  powder 3. 12 

100.00 

With  these  changes  it  is  now  found  that  hang  flres  are  not  known 
even  with  powders  as  obdurate  as  those  of  the  nitrocelhilose  class. 

Another  important  change  has  been  made  in  the  return  from  the 
brass  to  the  copper  cup  for  the  primer.  This  has  eliminated  the  splits 
and  cracks  which  necessitated  visual  inspection  of  each  individual 
primer  cup  and  saves  the  expense  attendant  upon  a  corps  of  inspectors. 
The  Department  understands  that  we  were  forced  to  employ  brass,  in 
lieu  of  copper,  owing  to  the  puncturing  of  primers  by  bad  form  of  striker 
in  the  first  issue  of  the  new  magazine  rifle,  but  that  latterly  with  the 
improved  form  of  striker  and  its  careful  adjustments  the  copper  serves 
its  original  puipose  in  the  primer. 

The  use  of  a  hard  brass  anvil  is  deemed  unavoidable  in  order  to  insure 
ignition  of  the  primer  composition;  but  as  the  latter  is  well  embedded 
in  varnish  and  incased  with  tin  foil,  there  is  no  apprehension  of  the 
deterioration  incident  to  the  action  of  fulminate  of  mercury  with  chlo- 
rate of  potash  on  the  brass.  It  would  be  better,  however,  if  the  whole 
make  up  of  the  primer  could  be  copper,  since  it  is  well  establisLed  that 
''copper  will  reduce  insoluble  mercurial  salts  when  moist  and  mixed 
with  some  suitable  chemical  agents.  Fulminate  of  mercury,  from  the 
little  affinity  of  its  component  parts  for  each  other,  is  readily  reduced 
when  mixed  with  chlorate  of  potash  by  contact  with  copper.  This 
reduction  is  to  a  great  extent  surface  only;  when  the  metallic  surface 
is  amalgamated,  further  action  ceases  almost  entirely." 

In  the  case  of  brass  the  action  is  not  confined  to  the  surface,  but 
penetrates  the  inetal,  rendering  it  porous  and  in  time  disintegrating  it, 
requiring  the  use  of  varnish  and  tin  foil  between  the  fulminate  and  the 
brass. 

For  this  reason,  if  for  none  other,  it  is  well  that  a  return  to  copper  for 
the  primer  cup  has  been  found  to  be  practicable,  and  hereafter  it  is  to 
be  expected  that  there  will  be  none  of  the  leaks  of  gas  incident  to  splits 
in  forming  the  brass  primer  cui). 

CASE. 

In  connection  with  the  question  of  brittleness  of  cartridge  case,  after 
firing  one  round  and  retaining  the  case  for  a  fixed  peri^,  due  in  all 
probability  to  some  chemical  or  galvanic  action  if  kept  in  moist  places 
or  if  thrown  into  water,  I  must  refer  to  my  report  of  June  19, 1896, 
and  to  special  report  of  September  21, 1896,  recommending  that  the 
cartridge  case  manufactured  here,  and  elsewhere  if  procured  by  con- 
tract, be  accepted  only  as  a  first-class  single-fire  cartridge,  and  that  its 
further  function  as  a  reloader  must  cease,  except  it  may  be  by  careful 
selection  found  to  be  suitable  for  the  new  blank  with  paper  bullet. 
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lu  my  report  of  June  19, 1896^  it  has  been  conclusively  shown  *'by 
comparative  tests,  that  the  material  used  and  methods  of  manufacture 
followed  at  this  arsenal  are  equal,  if  not  superior,  to  those  of  the  best 
cartridge  manufactories  in  this  country"  (see  diagrams  1  to  7  of  same 
report),  and  that  brittleness  with  the  fired  cartridge  case,  after  keeping, 
is  less  pronounced  in  the  United  States  Frankford  Arsenal  product  than 
in  that  of  the  private  cartridge  factories. 

Later  information  (Paper  A,  report  of  September  21,  1896)  shows 
that  foreign  cartridges  tested  are  all  rendered  brittle  after  firing,  when 
kept  in  water,  and  that  the  cartridge  manufactured  by  private  facto- 
ries for  the  caliber  .236  rifle,  comes  out  of  the  gun  in  a  brittle  condition 
and  can  not  therefore  at  once  be  successfully  reloaded  and  tired  a  dozen 
or  more  rounds  as  is  the  case  with  the  caliber  .30  cartridge. 

THE  RIFLE  AND  CARBINE  BLANK   CARTRIDGE,  WHOLE  CASE,  CALIBER 

.30,  MODEL  1893. 

(Plate  III.) 

For  a  blank  cartridge  to  be  used  in  the  .30-caliber  rifle  or  carbine  for 
magazine  firing,  it  must  have  practically  the  same  form  and  dimensions 
as  the  ball  cartridge,  otherwise  the  magazine  feed  will  not  function 
properly. 

The  case  for  the  "  whole  case,"  model  1893,  blank  cartridges,  is  made 
from  annealed  cartridge  brass,  such  as  is  used  for  the  .30-caliber  ball- 
cartridge  cases.  The  metal  is  obtained  in  strips  9  feet  long,  2.3  inches 
wide,  and  must  gauge  between  0.079  and  0.081  inches  for  thickness. 
End  angle  of  strips  63  degrees,  to  avoid  waste  in  cupping. 

The  cups  are  cut  out  by  a  double-action  press,  such  as  used  for  the 
ball-cartridge  case.  The  diameter  of  the  disk  is  1.2  inches;  the  diame- 
ter of  the  cup  0.8  inch,  and  the  length  of  the  cup  0.6  inch.  The  cup  is 
drawn  six  times,  and  the  first  five  draws  are  i)receded  by  an  annealing 
of  the  cups. 

The  successive  stages  of  manufacture  of  the  cases  are  exactly  similar 
to  those  employed  for  the  .30-caliber  ball-cartridge  cases,  except  that 
it  is  drawn  to  a  greater  length  and  given  the  tapering  necessary  to 
make  it  resemble  in  appearance  and  have  approximately  the  same 
dimensions  when  completed  as  the  .30-caliber  ball  cartridge.  Tinning 
the  cases  is  omitted. 

The  cases  are  trimmed  to  the  proper  length  and  primed  with  .45cali- 
ber  rifle  primers,  after  which  an  operative,  by  means  of  a  hand  machine, 
cuts  three  angular  notches  in  the  mouth  of  the  case  of  such  dimensions 
that,  when  tlie  points  are  folded  in,  comparatively  tight  joints  will 
result  and  the  end  of  the  case  have  about  the  same  form  as  the  i)oint  of 
service  bullet. 

The  cases  are  charged  by  hand,  the  charge  used  being  65  grains  of 
black  powder.  After  being  charged,  the  points  of  the  case  are  folded 
in  by  means  of  a  hand  machine  designed  for  the  purpose.  The  end  of 
the  cartridge  is  then  dipped  in  a  collodion  varnish  to  make  the  joints 
waterproof. 

This  cartridge  has  been  superseded  by  the  paper-ball  blank,  model 
1896,  for  the  reason  that  it  is  known  that  gas  leaking  from  a  split  or 
cracked  primer  is  capable  of  igniting  the  powder  charge  in  the  blank, 
and  in  this  manner  induce  a  premature  explosion  of  the  blank  in  the 
magazine  of  the  rifle.  Exhaustive  tests  have  shown  that  no  such  result 
can  follow  with  the  paper-bullet  blank,  the  bullet  being  water-proofed 
and  containing  but  5  grains  of  E.  (\  smokless  powder. 
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Even  when  purposely  exploded  in  the  ma^^azine  these  latter  or  paper- 
bullet  blanks,  with  but  10  grains  of  powder,  all  told,  fully  confined, 
can  do  no  damage  to  arm  or  firer. 

PAPER-BULLET  BLANK  CARTRIDGES,  MODEL  1896. 

For  the  paper-bullet  blank  cartridges  for  the  rifle  and  carbine,  caliber 
.30,  the  case  is  the  same  in  all  respects  as  that  used  for  the  .30-caliber 
ball  cartridges.* 

The  paper  specially  selected  for  the  bullets  is  obtained  in  sheets  17 
by  28  inches  in  size.  These  large  sheets  are  cut  into  rectangular  pieces 
3fi  by  7  inches,  the  proper  dimensions  to  form,  when  rolled,  four  bullets. 
The  tubes  are  rolled  by  hand,  the  operative  using  a  smooth,  slotted 
steel  rod  of  proper  length  and  diameter  and  turn^  in  a  semicircular 
groove  in  a  board. 

In  rolling  the  tube  a  strip  about  half  an  inch  in  width  along  one  of 
the  longer  edges  of  the  paper  is  coated  with  glue. 

The  rod  is  cleaned  and  rubbed  with  lubricant  and  placed  in  the 
groove,  and  the  long  edge  of  the  paper  opposite  the  edge  coated  with 
the  glue  is  inserted  in  the  slot  of  the  rod  so  that  the  glue  edge  will  be 
on  the  inner  side  when  the  paper  is  rolled.  The  rod  is  then  turned  so 
as  to  roll  the  paper  tightly  and  evenly  about  it,  the  outer  edge  being 
rubbed  down  smooth,  the  rubbing  being  continued  until  the  edge  has 
adhered  firmly.  A  gauge  is  then  slipped  over  the  tube  to  find  if  it  is 
of  the  ])roper  diameter.  Gauging  properly,  the  tube  is  slipped  from  the 
rod  and  is  ready  to  be  cut  into  the  proper  lengths  for  bullets,  i.  e.,  1}^ 
inches.    The  diameter  of  the  finished  tube  is  0.308  inch. 

One  operative  can  roll  enough  tubes  for  2,000  bullets  in  one  day. 

The  tubes  having  been  cut  into  the  proper  lengths  they  are  passed 
through  a  machine  to  form  the  bullet.  The  tubes  are  placed  vertically 
in  dies  arranged  in  a  horizontal  carrier  and  are  brought  successively 
by  it  underneath  the  punch.  The  punch  descending  forces  the  tube 
into  the  die,  diminishing  the  length  of  the  tube  and  closing  in  the  sur- 
plus length  at  the  lower  end  to  form  a  close,  firm  point  to  the  bullet, 
and  the  die  giving  the  proper  taper  and  dimensions  to  the  bullet.  The 
punch  is  withdrawn  on  the  return  stroke,  the  bullet  remaining  in  the 
die,  which,  in  the  next  partial  turn  of  the  carrier,  comes  over  the  ejector 
which  pushes  the  bullet  upward  and  out  of  the  die.  The  length  of  the 
finished  bullet  is  IJ  inches. 

For  loading,  the  E,  O.  smokeless  powder  is  used,  5  grains  being  com- 
l>ressed  in  the  paper  bullet  to  give  the  bullet  the  proper  stifiiiess  and 
insure  its  proper  fragmentation  on  firing,  while  6  more  grains  are  placed 
in  the  powder  chamber  to  insure  the  ignition  of  the  powder  in  the  bullet 
and  to  aid  in  giving  a  sufticiently  loud  report  on  firing.  The  bullets 
having  been  prepared,  the  cartridges  are  loaded  on  the  loading  machine 
in  the  same  manner  as  the  ball  cartridges  are  loaded. 

To  prevent  the  paper  bullets  from  being  too  susceptible  to  moisture, 
the  bullet  end  of  the  cartridges  are,  after  loading,  dipped  in  melted 
paraffin  which  adheres  to  the  paper  and  forms  a  smooth,  firm  coating 
on  the  bullets  and  thus  enables  them  to  withstand  moisture  for  some 
time  without  injury. 

The  paper  bullets  are  so  made  that  the  fragments  shall  not,  on  firing, 
I)enetrate  a  paper  screen  at  20  feet  from  the  muzzle,  and  unless  care- 
lessly and  needlessly  exposed  in  service,  it  is  believed  that  they  will 
falfin  the  expectations  of  the  Department. 


I  Fired  cases  arc  now  being  utilized  for  this  purpose,  although  a  percentage  of 
brittle  cases  will  enter  the  product  in  spite  of  the  greatest  precaution. 
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Plate  II. 

To  provide  a  suitable  cartridge  for  gallery  practice  with  the  .30-caliber 
rifle,  a  case  turned  from  a  brass  rod  was  first  adopted.  The  exterior 
dimensions  of  this  case  are  the  same  as  those  of  the  service  case  for 
the  .30-caliber  ball  cartridge.  The  powder  chamber  is  of  a  uniform 
diameter  of  0.308  of  an  inch.  A  round  bullet  weighing  40  grains  and 
consisting  of  16  parts  of  lead  to  1  of  tin  is  used,  the  diameter  of  the 
bullet  being  the  same  as  that  of  the  powder  chamber. 

The  firing  charge  is  5  grains  of  black  powder,  and  good  results  have 
been  obtained  where  no  greater  charge  is  employed,  although  the  min- 
iature chamber  will  contain  as  much  as  20  grains  of  the  same  powder. 

The  latest  and  a  much  more  economical  form,  known  as  the  model  1896, 
consists  simply  of  the  regular  service  case  for  ball  cartridges,  with  a 
cannelure  rolled  on  its  exterior  at  one-fourth  of  an  inch  from  the  mouth 
of  the  case  to  form  a  seat  for  the  ball  and  prevent  its  falling  or  being 
forced  too  far  into  the  neck  of  the  case.  A  round  ball  of  the  same  diam- 
eter and  composition  as  that  described  for  use  with  the  turned  case 
is  used. 

The  firing  charge  consists  of  five  grains  of  black  powder,  and  the 
reduced  density  of  loading  over  the  miniature  chamber  model  appears 
not  to  impair  the  accuracy. 

General  Orders,  No.  23,  Headquarters  of  the  Army,  Adjutant-Gen- 
eral's Office,  1896,  announced  to  the  Army  the  change  above  referred 
to,  prescribing  the  charge  for  gallery  practice,  and  providing  for  the 
necessary  steps  to  bring  into  use  the  new  model  shell  after  the  old  model 
shells  on  hand  have  been  consumed. 

In  prescribing  that  the  ball  shall  be  simply  inserted  in  the  mouth 
of  the  case,  and  pressed  down  its  full  diameter  only  until  flush  with 
the  mouth,  it  was  hoped  to  correct  a  misapprehension  existing  in  the 
service,  that  is,  that  it  was  necessary  to  ram  or  force  the  bullet  down 
to  the  powder  charge.  In  the  new  model  case  with  the  cannelure  this 
operation  is  checked,  but  so  long  as  the  old  model  case  remains  in 
service  the  precaution  should  be  heeded. 

The  poor  praxjtice  with  the  round  ball  when  20  grains  of  powder  was 
employed,  as  in  tlie  first  instance,  was  due  to  the  round  lead  ball  being 
completely  upset  and  acting  as  a  slug,  cutting  across  the  lands  and 
tumbling.    This  eff'ect  is  not  produced  by  the  5-grain  powder  charge. 

CARTRIDGE   PACKING  BOX   (PAPER). 

The  following  changes  have  been  made  in  the  caliber  .30  cartridge 
box  to  adapt  it  for  use  with  the  Bruce  feed  on  the  Gatling  gun:  Tiie 
"comb"  which  was  formerly  5J  by  2i\  inches,  with  a  slot  1 1\  inches 
deep,  is  replaced  by  a  "comb"  5|  by  IJ  inches,  with  a  slot  ||j  inch. 
The  "packing"  has  been  changed  from  2J  by  1  inch  (slot  1  iV  inches)  to 
2-^1  by  1  inch  (slot,  lyV  inches). 

In  order  to  prevent  the  "packing"  from  working  up  or  dropping  out 
of  place  when  the  box  is  opened  and  inverted,  the  "comb"  and  "pack- 
ing" are  placed  in  the  box  in  a  reverse  position  from  the  old  model, 
and  the  "comb"  is  glued  to  the  ends  of  the  box  by  means  of  two  pieces 
of  muslin  2  inches  square,  one  piece  on  each  end.  The  string  which  was 
formerly  passed  through  from  the  inside  of  the  to])  of  cover  and  knotted 
on  the  inside  to  facilitate  lifting  of  the  cover  is  now  run  in  from  the 
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end  of  cover,  knotted  on  inside  and  wrapped  about  the  end  in  such 
manner  as  to  provide  for  tlie  tearing  out  of  the  end  of  cover  that  the 
top  may  be  slid  off  and  not  lifted  from  its  place. 

For  this  purpose  the  box  is  held  in  the  left  baud  with  end  of  string 
to  right  while  the  string  is  unwrapped,  terminating  with  a  jerk  which 
tears  out  the  end,  and  the  cover  is  then  slid  off.  In  operatiug  this  box 
with  the  Bruce  feed  on  the  Gatling  gun  the  liftiug  of  the  cover  by  the 
old  method  led  to  a  displacement  of  some  of  the  cartridges  from  the 
box  as  the  operation  was  hastily  performed. 

CALIBER  .22  CARTRIDGE. 

Instructions  were  received  from  the  Chief  of  Ordnance,  dated  Janu- 
ary 4,  1895,  directing  that  250  cartridge  shells  and  bullets,  caliber  .22, 
and  50  additional  bullets  be  manufactured  at  this  arsenal  after  a  design 
prepared  at  the  Springfield  Armory  for  testing  an  experimental  rifle  of 
that  caliber.  Authority  was  given  "to  make  any  changes  deemed 
essential  in  the  construction  as  proposed  to  improve  the  design."  It 
was  then  proposed,  in  accordance  with  tlie  above  provision  for  altera- 
tion of  design,  to  increase  the  thickness  of  metal  at  the  neck  of  the 
shell  to  the  extent  of  0.002  inch  over  and  above  the  design  from  Spring- 
field Armory,  making  it  0.013  inch  instead  of  0.011  inch.  Tlie  object  of 
this  proposed  change  was  to  prevent  the  loss  in  manufacture  by  folding 
of  the  metal  at  the  ends. 

This  change  was  assented  to  by  the  commanding  officer  Springfield 
Armory,  and  the  cartridge  case  was  then  made  after  the  original  design 
except  in  this  particular. 

A  drawing  (PI.  Y,  herewith)  of  the  cartridge  manufactured  was  fur- 
nished \\ith  the  sixth  indorsement  (O.  O.  file,  No.  8563,  dated  August 
23,  ISDo),  '*  reporting  issue  of  the  following  components  of  ammunition 
for  experimental  .22caliber  rifle:  Two  hundred  and  fifty  cartridge 
shells.  300  bullets. 

**Of  the  bullets,  250  weigh  each  118  grains,  26  weigh  112  grains 
each,  and  25, 120  grains  each.  The  shells  were  not  primed,  as,  it  being 
the  expressed  purpose  to  experiment  with  various  powders,  it  was 
thought  tliat  other  primers  than  our  present  standard  might  be  required 
for  some  of  the  more  obdurate  smokeless  powders"  (especially  those  of 
the  nitrocellulose  type,  pure  and  simple,  which  were  known  to  be 
employed  in  the  smallest  calibers). 

At  a  later  date  the  Peyton  and  W.-A.  smokeless  powders  were  fur- 
nished the  Si)ringfield  Armory  on  a  call  for  a  suitable  powder  tbr 
experiment  with  the  .22-caliber  rifle,  but  it  was  stated  that  these  pow- 
ders were  not  known  to  be  suitable  for  a  lesser  than  the  .30-caliber, 
as  information  had  been  obtained  to  the  effect  that  nitrocellulose  pow- 
ders, free  from  the  nitroglycerin,  were  best  adapted  for  the  smallest 
calibers,  and  that  the  granulation  is  special  for  each  and  every  caliber. 

In  tliis  connection  the  following  table  (VII)  of  computed  elements  of 
trajectories,  etc.,  fbr  the  Army  service  and  exi>erimental  bullets, 
employing  Ingalls's  formulas,  is  submitted. 

Very  respectfully,  J.  P.  Farley, 

Lieutenant- Colonel^  Ordnance  Department^  Commanding, 

The  Chief  of  Ordnance,  United  StatEkS  Armv, 

}Vaiihington,  1),  C, 
(lOCO^) 
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report  of  chemical  laboratory  at  frankford  arsenal,  for 

the  year  ending  june  so,  1896, 

Fbankford  Arsenal, 

Philadelphia^  Pa.,  June  30, 1896. 

SiB:  I  have  the  honor  to  submit  the  following  report  for  the  year 
ending  June  30, 1896,  of  the  principal  operations  at  the  chemical  lab- 
oratory established  at  Frankford  Arsenal  for  the  purpose  of  investigat- 
ing high  explosives  and  smokeless  powders. 

The  following  smokeless  powders  have  been  received  daring  the  past 
year: 

CANNON. 

Maxim-ScliiipphaiiS;  for  12-inch  rifle. 

Maxim  A',  for  12-inch  mortar. 

Dn  Pont  No.  1  (three  Bamples),  for  .^.2-inch  field  gnns. 

Dn  Pont  No.  2  (two  Bamples),  for  3.2-inch  field  guns. 

Peyton,  for  3.2-inch  field  guns. 

FOR   SMALL  ARMS,  .30  CALIB2R. 

Dn  Pont,  2,500  pounds,  contract  of  June  6, 1895. 

Peyton,  15,000  ponnds,  contract  of  May  31,  1895. 

VV.-A.,  smokeless,  3,(X)0  pounds,  contract  of  June  3,  1895. 

Giant,  two  samples,  designated  A  and  B. 

Giant,  M  23  X. 

Giant,  J  10  X. 

Martin  Kalhfleisch. 

Schiipphans. 

Volney,  five  samples. 

Du  Pont  No.  1,  for  .45  caliher. 

PORKIGN. 

Kolfit,  Germany. 

The  powders  received  under  contract  were  examined  as  to  their 
physical  and  chemical  properties  in  the  laboratory  and  as  to  their 
ballistic  properties  in  the  proof  house,  by  the  officer  in  charge  of  that 
branch.  Many  of  the  latter  results  are  embodied  with  the  laboratory 
tests  in  this  report,     • 

A  number  of  the  other  samples  have  been  examined  to  some  extent. 

I^EYTON  POWDER. 

A  general  description  of  this  powder  has  been  given  in  the  previous 

annual  reports. 
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The  following  lots,  from  the  California  Powder  Company,  have  been 
received  and  examined  since  Juue  30, 1895: 


Lot. 

Weight. 

D.... 

L,... 

Weig 

%0 

,000 

« 

.MM) 

S 

,<KM 

Sll! 

July  18 

Mi! 

Ju^y  18 

Lbi 

The  general  shape  of  the  grains  is  that  of  a  liexagonal  prism,  surface 
graphited  and  the  interior  of  dark  green  color  with  yellow  spots. 
Although  apparently  quite  hard,  it  can  be  easily  powdered  in  a  mortar 
or  ground  in  a  mill.  When  first  opening  the  bottle  containing  the 
powder,  au  odor  of  aiuyl  acetate  is  perceptible. 

The  following  percentagea  of  the  varioas  sized  grains  were  obtained 
by  sifting  25  grams  of  this  powder  i 


.     i ..... 

t,M. 

+  ..«. 

,...,.         +..«,        ^.m. 

1 

JSi'll 

57  mi  8)         "59S     l>  '      l>4'-(   1 

28.M52(11)         I.2K(I3,         U  18U  (111) 

The  granulation  (number  of  pieces  per  pound  in  +  0.07  lots  1  to  10, 
and  +0.08,  lots  U  to  15)  varied  from  79054  {lot  15)  to  987*)  (lot  1). 
Specific  gravity,  1.C483  (13)  to  1.0384(4).  Gravimetric  density,  034  (1) 
■to  948  (13).  Residue  remaining  after  flashing  on  a  glass  phitc,  2.24 
per  cent  (6)  to  2.56  per  cent  (4),  Stability,  15  minutes  (3)  to  38  minutes 
(9). 

In  order  to  obtain   more  uniform  biillistic  results,  the  weight  of 
charge  used  in  the  different  lots  waa  varied  as  follows: 
Charge:  35  grains,  lots  4  and  5. 
Charge:  35.1  grains,  lot  1. 

Charge;  35.5  grains,  lots  2,  3,  6,  7,  8,  0,  10,  and  14. 
Charge:  36  grains,  lota  11, 12,  13,  and  15. 
The  temperature  of  the  bore  (just  in  front  of  the  chamber)  was 
increased  108<^  F.  by  firing  25  rounds  in  57J  seconds. 

The  eflFect  of  exposure  of  Peyton  No.  20  (contract  1894-95)  and  of 
Peyton  So.  4  {contract  1895-96)  will  be  mentioned  later. 
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APPENDIX   5. 


W.-A.  SMOKELESS   POWDER. 


This  powder  was  received  from  the  American  Smokeless  Powder  Com- 
pany, under  contract  dated  June  3,  1895,  as  follows: 


Lot. 

Weight. 

Date. 

1 

Pounds. 
1,000 

1895. 
July  19. 
Sept.  7. 
Sept.  7. 

2 

3.   

1,000 
1,000 

The  general  shape  of  the  grains  is  cylindrical,  of  a  dark  lemon  color, 
somewhat  lighter  at  the  edges.  The  length  varies  from  0.000  to  0.070 
inch,  and  the  diameter  is  about  0.050  inch  (+  03). 

They  are  hard,  but  not  brittle,  and  when  the  bottle  is  first  opened,  a 
strong  odor  of  acetone  is  noticeable. 

The  following  percentages  of  the  various  sized  grains  were  obtained 
by  sifting  25  grams  of  this  powder: 


Maximum  . . . 
Minimum  — 


+0.10. 

+  0.09. 

0.400  (2) 
0. 154  (3) 

0.  246  (3) 
0.060(4) 

+0.08. 


1.254  (1) 
0.568  (3) 


+0.07. 


1.76  (3) 
0.828(1) 


0.06. 


0.03. 


38. 114  (3) 
10. 966  (1) 


80.555(1) 
59.  170  (3) 


The  granulation  varied  from  142960  (3)  to  134060  (1).  Specific  grav- 
ity varied  from  1.787  (1)  to  1.790  (2).  Gravimetric  density  varied  from 
988  (3)  to  1049  (1).  Residue  remaining  after  flashing  on  a  glass  plate, 
from  9.584  per  cent  (1)  to  13.120  per  cent  (3).  Stability,  23  minutes  (3) 
to  30  minutes  (1). 

With  the  U.  S.  magazine  rifle,  a  220-grain  cupro-nickel  steel  jacketed 
bullet,  and  the  varying  charges,  the  following  results  were  obtained : 


Charge. 


Moan 
standard 
velocity. 


Variation  from 
etaudard. 


Pressure,  standard,  per 
square  inch. 


Lot. 


Mean.     Extreme.!    Mean,    i  Extreme.  Ext.  tests. 


43  grains... 
41.5  grains. 
42  grains... 


Feet. 

1974.8 

8.49 

1947.9 

8.70 

1953.  7 

10.26 

48 
49 
42 


Pounds^     Pounds. 

33,  880  !       38.  330 


33,780 
35,520 


36.100 
39,750 


Pounds. 
42, 150 
42,350 
43,  150  I 


1 
2 
3 


The  temperature  of  the  bore  (just  in  front  of  the  chamber)  was 
increased  142°  F.  by  tiring  25  rounds  in  60  seconds. 

The  changes  in  velocity,  pressure,  and  weight  of  W.-A.  powder  (as 
compared  with  the  original  powder  fired  at  the  same  time)  caused  by 
the  various  tests  is  shown  in  the  following  tables : 


[Heat:  130°  for  24  hours.] 


Change  in 
velocity. 

Change  in 

pressure 

per  square 

incn. 

Change  in 
weight. 

Per  cent. 

—  0.  596 

Charge. 

POWDEB. 

Leonard  W  .-A.,  No.  1 

Feet. 
+  23 
+  32 
4-49 

4-47 
+  37 
+  41 

Pounds. 
+  3,150 

Grains. 
43 

Leonard  W.-A..  No.  2   

+  6,130 
—  1,400 

+  1,840 
+  7. 730 
+  5,  780 

—  0.466           41.5 

Leonard  W.- A.,  No.  3 

CARTRIDGES. 

Leonard  W.-A..  No.  Irt        .     .   . 

—  0.  525 

42 

43 

4L5 

42 

Leonard  W  -A    No.  2 

LiQonard  W^.- A.. No. 3- ... 

a  Fired  while  hot. 
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[Moisture:  Saturated  atmosphere  for  24  liours.] 


POWDER. 

Ivoonard  W.-A.,  No.l. 
Leonard  W.-A.,  No.  2. 
Leonard  W.A..  No. 3. 

CARTRIDOES. 


Leonard  W.A.,  No.  1  a 
Leonard  W.-A.,  No. 2.. 
I..eonard  W.-A.,  No.  3.. 


Change 
in  velocity. 

Change 

in  pressure 

per  square 

inch. 

Change 
in  weight. 

Per  cent. 
+  L954 
+  L249 
+  L146 

Charge. 

Fest. 

—  58 
—121 

—  90 

_    2 

Pounds. 

—  30 

—  750 
—6.200 

—2.804 
-1. 680 
—2,  370 

Grains. 
43 

4L5 
42 

43 
4L5 

—  56 

—  12 



42 

1 

a  Exposed  1  week. 
[Moiflture  and  air:  Saturated  atmosphere  24  hours,  thon  exposed  to  air  for  24  hours.] 


I*owder. 


Lconartl  W.-A.,  No.  1 . . . 
Leonanl  W.A.,  No. 2... 
Leonanl  W.-A.,  No. 3. .. 


Change 

in 
velocity. 


Feet. 
+25 
—26 

—  1 


Change  I  I 

in  pres-  |  Change  ' 
sure  per  .        in        i  Charge, 
square   j  weight, 
inch.     I 


Moisture 
in  air. 


Poitndfi.     Per  cent.     Grains.     Per  cent 
i  5, 670     +0. 1305  1 
-     .320  I  +0. 153    ! 
\      470  ,  4  0.050    I 


43 

4L5 

42 


84-95 
79-85 
79-85 


[Air:  Exposed  on  a  glass  plate  for  24  hoars.] 


Leonard  W.-  A .,  No.  1 . 
Leonanl  W.-A..  No.  2. 
Leonard  W.-A.,  No.  3. 


I  14       +2, 350 

—  13       +     830 

—  8        +5,670 


4  0. 183 
+0.017 
+0.020 


43 

41.5 

42 


75-83 
83-88 
83-88 


[Cold:  40''  r.  for  6  hours.] 

Change  in 


POWDER. 

Leonard  W.A..  No.  1 . . 

rARTRID<JE. 

Leonard  W.-A..  No.  la. 


Chnnge  in  !    pressun^    j  Change  in     rTjorire 
velocity,     per  square ;     weight.  ^  ' 

inch . 


Feet. 
+  13 


-19 


Pounds. 
+2,060 


,050 


Per  cent.       Grains. 
+0. 009  43 


43 


a  Fired  while  cold. 


DV   PONT  POWDER. 


This  powder  was  received  under  contract  dated  June  3,  1895,  from 
E.  I.  Du  Pont  &  Co.,  in  the  following  lots: 


iA)t. 


1. 

2. 
3. 


Weight.        Date. 


Pounds.        1895. 
1.000    July    10 
1,000     Nov.    29 
500  I  Nov.    29 


The  frrain  is  cylindricnl  in  sliape,  abont  0.050  inch  in  diameter  and 
0.054  inch  to  0.004  inch  in  length.  The  surface,  though  covered  with 
grnphite,  has  a  dark  green  tinge.  The  interior  is  dark  green  iu  color 
with  yellow  spots.     It  is  quite  hard  and  rather  tough. 

OKD  90 7 


98 


APPENDIX    5. 


The  foDowmg  percentages  of  the  Tarious  sized  grains  were  obtained 
by  sifting  25  grams  of  this  powder: 


-♦.Ml 


0.«8. 


-OlOT. 


olm. 


-OlOS. 


03. 


0.49  a> 
•.073 'If 


0.378/1) 


rCMfl) 
1.502(21 


<2) 
498  11) 


71.6SS(1) 
28.857  12) 


01404  0)     Ol  010(1) 
0l1S4(3)     OlOOO(3) 


a 


Granalation  varied  from  106540  (3)  to  105800  (1).  Specific  gravity 
varied  from  l.^M)  (2)  to  1.633  ( 1 ).  Gravimetric  deoKity  varied  from  935 
(2  and  3;  to  973  (1;.  Kesidoe  from  flashing,  2.640  per  cent  (3)  to  2.744 
Iier  cent  H).    Stability,  16  minntes  (1)  to  54  minntes  (2). 

With  the  U.  S.  magazine  rifle,  a  220-grain  copro  nickel-steel  jacketed 
ballet,  and  the  varying  charges,  the  following  resalts  were  obtained: 


Cterse. 


Mgrains... 


Mc*n 

tUmdard 
Telocity. 


Feet. 
1,000 
1.962 
1.065.9 


Variation  from 
sfandard. 


Pressure,  standard,  per 
square  inch. 


Lot. 


Mean.     Extreme.     Mean.     Extreme. 


teats. 


8.50 
10.88 
14.2 


Pounds.  Pounds.  Pounds. 

52         ».400  ,  41.400         41.800  1 

55         32.680:  33.250         36.250  1  2 

61         33.600  35,500        41.350  1  3 


I 


was 


The  temperatnre  of  the  l)ore  just  in  frx)nt  of  the  chamber 
inc;reased  119'^  F.  by  firing  25  roands  in  sixty  seconds. 

The  changes  in  velocity,  pressure,  and  weight  of  the  Du  Pont  powder, 
as  c;ompared  with  the  original  powder  fired  at  the  same  time,  are  shown 
in  the  following  tables: 

[Heat :  130°  for  24  hoars.] 


POWDER. 


Da  Pont  Xo.  1 
Da  Pont  No.  2 
Du  Pont  Xo.  3 


CARTRIDGES. 


•    Do  Pont  Xo.  la.... 

I    Du  Pont  No.  2 

I    DaPontNo.3 


Change  in 
relocitv. 


Feet. 
+23 
+  33 

+  13 


+  21 
+  20 
+  9 


Change  in 

pressure 

per  square 

inco. 


n 


Change  in    rTi.««»   ■ 
weight.    ,  Charge. 


I 


Pounds. 

—  10 
+  140 
-2,870 


—  440 
+  510 
—2,410 


Percent.  Grains.  I 
— 0.386  ,        38.5 
—0.408  36 

—0.370  i        36 


I 


38.5 

36 

36 


a  Fire<l  while  hot. 
[Moistors:  Saturated  atmosphere  for  24  hours.] 


[  Cbauge  in 

Change  in  i    pressure     Change  in 

velocity,     per  snuare      weight. 

inch. 


I'OWDER. 

Du  Pont  Xo.  1  .................. 

I>u  Pont  No.  2 

Du  Pont  No.  3 

cartkid<;b.m. 
Du  Pont  No.  1 

Du  Pont  No.  2 

I>n  Pont  No.  3 

Feet. 
—  ,'iO 
-117 
—123 


—  12 

—  10 

—  9  I 


Pounds.  '' 
—5.590  ; 
—2,940  i 

—5,320  : 


(a) 
—2,960 

+2. 130 


Percent. 
+  1.145 
-\  0.  92.'» 
+0.958 


a  Uncertain.    No  change  from  initial  compression  of  29,900  pounds. 
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[Moisture  and  air:  Saturated  atoiosphero  24  hours,  then  exposed  to  air  for  24  hours.] 


Powder. 


Change  in 
Change  in  ;    pressure 
velocity,     per  square 
I       inch. 


'^^'siSt:- ;  t^b^ge. 


Du  Pont  No.  1 
Du  Pont  No.  2 
Du  Pont  No.  3 


+  4 
+  4 
+    4 


Foundt. 

Per  eent. 

—1,980 

+0.163 

—    900 

—0.102 

+    230 

—0.100 

38.5 

30 

36 


[Air:  In  the  open  air  for  24  hours.] 


Powder. 


I  Change 
i  Change      in  pres-  j  Change 

in  sure  per  I       in       '  Charge. 

I  velocity,     square      weight. 
I  '     inch. 


Moisture  ! 
in  air. 


Feet.     1  Pound*,  i  Per  cent.    Grains.  1    Per  ceiit. 


DuPontNo.l j ;     —1,110       +0.105 

DuPontNo.2 ■  +13       —    880  j    —0.115 

Du  Pont  No.  3 —7;     +    290,     -0.062 


38.5 

36 

36 


75  to  83 
G3to75 
63  to  75 


[Cold :  40O  F.  for  6  hours.] 


Change  in 
Change  in      pressure     Change  in 
velocity,     per  square      weight. 
!       inch. 


POWDER. 

Du  Pont  No.  1 

CABTRIDGE8. 

Du  Pont  No.  la 


Feet. 
+11 


—24 


Pounds. 
—    893 


—8,260 


Charge. 


Orains. 
38.5 


38.5 


a  Fired  while  cold. 


GIANT  POWDER. 

This  powder  was  made  by  the  Giant  Powder  Company,  California. 
Several  samples  were  received  here  for  examination,  as  follows: 

Giant,  M  23  X,  December  31,  1895. 
Giaut,  J  10  X,  January  9,  1896. 
Giant,  A,  January  9,  1896. 
Giant,  B,  February  13,  1896.» 

A  and  B  were  designations  given  at  the  laboratory. 

The  grains  are  cylindrical  in  form,  those  from  A  being  0.086  to  0.093 
inch  long  by  0.076  to  0.082  inch  in  diameter;  those  from  B  0.073  to 
0.099  inch  in  length  by  0.066  to  0.075  inch  in  diameter. 

They  are  sufficiently  soft  to  be  cut  with  the  finger  nail.  The  exte- 
rior surface  is  covered  with  graphite  and  the  interior  is  of  a  dark  color 
with  a  few  whitish  spots.    There  is  a  slight  odor  perceptible. 

The  general  size  of  the  grain  is  as  follows : 


Giant  A 
!    OiADtB. 


+.10. 

4.952 
2.594 

+.09. 

+.08. 

+.07. 

— ^^^ 

+.06. 

50.256 
21.130 

42.388 
57.013 

2.404 
18.092 

0.568 

'  Powder  for  .  45-caliber  rifles  and  Gatling  guns,  as  stated  by  the  Giant  Powdor 
Company,  February  4, 1896. 
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Granulation:  A,  41830;  B,    5390.     Specific    gravity:  A,    1.625;  B, 
1.655.    Gravimetric  density:  A,  9(50;  B,  952.    liesidue  remaining  after 
flashing  on  glass  plate:  A,  2.20  per  cent;  B,  3.840  per  cent.    Stability : 
A,  55  to  81  minutes;  B,  30  to  41  minutes;  M  23  X,  26  minutes;  J  10  X,   j 
27  minutes. 

Witli  the  U.  S.  magazine  rifle,  a  220grain  cupro-nickel  steel  jacketed 
bullet,  and  the  varying  charges  the  lollowing  results  were  obtained: 


Powder. 


Giant  A, 
Giant  B . 


VariatioiiH  from      Pressure,  stantlarti, 
Mean  Htaudard.  '    per  square  inch.       ^, 

standard  _.    _  Charge. 

velocity. 


Mean.     Extreme.     Menu. 


Feet. 
1,032.6 
1, 954. 4 


22.6 
20.59 


113 
82 


Pounds. 
41,230 
35, 200 


Extreme. 

Pounds. 
45, 000 
37,100 


Grains. 
40 
38 


The  changes  in  velocity,  pressure,  and  weight  of  the  Giant  powders 
(as  compared  with  the  original  powder  flred  at  the  same  time)  caused 
by  the  various  tests  are  shown  in  the  following  tables: 


[Heat:  130°  for  24  hours.] 


rowDKR. 


Giant  A 
Giant  B. 


(:artrid(jes. 


Giant  A  a  — 

Giant  B 

Giaut  J  10  X. 


Cliauge  in 
Aelocitv. 


Feet. 

-\-  45 
+  144 


Change  in 

pressure     Change  in 
per  squares 
inch. 


weight. 


\-  87 
—  1 
+  17 


Pounds.       Per  cent. 
+  1,870  —0.415 

+  1,790  I        —0.484 


+  710 
—  250 
—2490 


o  Fired  while  hot. 
[Moisture:  Saturated  atmosphere  for  24  hours.] 


POWDER. 


Giant  A 
Giant  B. 


CARTRIDOES. 


Giant  A 
Giant  B. 


—  48 

—187 


+  21 
t    19 


-2,000 
-6,  740 


—2, 790 
+  3,500 


+0.338 
+  1.221 


40 
38 


40 
38 


[Moisture  and  air:  Saturated  atniosphen^  21  hours;  then  expo.sed  to  air  for  24  hours.] 


Powder. 


I   Change 
Change 


Giant  A 

Giant  B 

Giant  J  10  X  « 
Giaut  M  23  Xrt 


in 
velocity 


sure  per 

square 

inch. 


Feet. 


—10  I  2.280 

—12  '  i      480 

—23  -2,.^)20 

—25  +1.160 


Change 

in 

Charge. 

weight. 

^er  cent. 

Oraiju. 

—0. 205 

40 

—  .081 

38 

—  .111 

30 

—  .133 

32 

1 

Moisture 
in  air. 


Per  cent. 
71  to  75 
53  to  59 
69  to  71 
09  to  71 


a  Gained  from  moisture  test :  J  10  X,  +0.916  per  cent;  M  23  X,  -|  0.915  per  cent. 

[Air:  Exposed  loose  to  air  for  24  hours.] 


Giant  A 
Giant  H. 


-a  _•- 


I 

+22        +3,310  '    —0.207 
+14         I  2,  738  I     —  .050 


40 
38 


71  to  75 
53  to  59 


•  • 
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[Cold :  Exposed  to  10°  F.  for  6  hours.] 


Cartridges. 


Giant  A  a 
Giant  A  . 
Giant  B  . 


Change  in 
A'elocity. 


Feet. 
+  55 
4-  51 
+100 


Change  in 

pressure 

per  square 

inch. 


Pounds. 

-H8, 230 
-{-  250 
+3,290 


Change  in 
weight. 


Per  cent. 


a  Fired  while  cold. 


[Cold  and  air:  After  freezing,  exposed  to  air  for  24  hours.] 


Charge. 


Grains. 
40 
40 

:i8 


Powder. 


Change 
Change  i   in  pres- 
in         sure  per 
velocity. '    square 
inch. 


Change  in  weight. 


Giant  A 
CiinntB. 


From  air. 


Feet.  Pounds.  \  Per  cent. 
+  38  —1,440  —0.045 
__    7  I     —4,030  '     —  .095 


From  cold 


Per  cent. 
—0.063 
—  .006 


Charge. 


Moisture 
in  air. 


Grains.       Percent. 

40  !   a  55  to  72 
38  I    6  32  to  66 


a  Four  periods  of  6  hours.    6  Six  hours. 

.  In  order  to  determine  the  effect  of  exposure  on  powder  (in  the  car- 
tridge case),  machine-loaded  cartridges  were  exposed  in  open  shallow 
boxes  on  the  southern  slope  of  the  roof  of  the  chemical  laboratory. 
They  were  placed  in  an  inclined  position,  bullet  end  down;  the  upper 
end  supported  by  grooved  cleats,  the  lower  resting  on  strips  of  glass. 

Duplicate  cartridges,  in  the  original  pasteboard  boxes,  were  retained 
in  the  laboratory  as  standards. 

At  certain  periods,  twenty  cartridges  (each  of  exposed  and  standard) 
were  examined  as  follows: 

The  powder  was  removed  from  ten,  two  portions  of  which  were  tested 
for  stability,  the  remainder  subjected  for  twenty-four  hours  to  a  tem- 
perature of  130^  F.  (heat  test)  and  loss  of  weight  noted.  In  several 
cases  this  powder  was  afterwards  examined  for  velocity  and  pressure. 
The  remaining  cartridges  were  tired  for  velocity. 

The  following  powders  were  treated  in  this  manner: 

Peyton,  lot  26:  Received  February  5,  1895.    April  25, 1895,  to  June 
1890 — fourteen  months. 

Leimard,  lot  3:  Received  April  3,  1895. 
181M> — eleven  months. 

Du  Pont,  lot  1:   Received  July  10,  1895. 
1.S9G — nine  months. 

Peyton,  lot  4 :  Received  July  18,  1895. 
1890--nine  months. 

W.-A.,  lot  1:  Received  July  19,  1895. 
189r — nine  months. 

The  general  effect  on  the  exterior  was  to  roughen  the  surface  of  the 
case,  giving  it  a  dull,  brassy  appearance,  with  numerous  black  spots. 
In  some  instances  the  neck  of  the  case  was  cracked  longitudinally. 
The  bullet,  except  where  covered  by  the  case,  became  of  a  dark  copper 
color,  with  raised  portions  of  rust.  This  change  was,  in  my  opinion, 
caused,  to  a  great  extent,  by  the  vapors  from  the  acid  works  in  the 
vicinity,  as  bullets  have  been  kept  in  an  atmos])here  saturated  with 
moisture  for  nearly  a  year  without  showing  the  slightest  rust. 


July  17, 1895,  to  June  17, 

October  1,  1895,  to  July  1, 

October  1,  1895,  to  July  1, 

October  1,  1895,  to  July  1, 
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The  interior  of  the  case  was  not  injured  by  the  contact  of  the 
powder. 

The  bullet  used  in  these  tests  was  cupro-nickel-steei  jacketed,  weigh- 
ing 220  graiDS, 


ROOF  EXPOSURE. 

[Peyton,  lot  26:  Received  February  5,  1895.] 


:) 


Loaded  April  1 7, 1895, with  36.6- grain  charge,  E  3^  primer  and  0.08-inch 
metal  case.  Velocity  when  loaded  1,982  feet.  When  originally  tested 
the  stability  was  20  minutes,  and  the  loss  by  heat  test  was  1.059  per 
cent. 


Date  of 
removal. 


1895. 
Jnne  25. 
Sept.  17. 
Dec.  16.. 

1896. 
Mar.  16. 
June  25. 


Time 

ex- 
posed. 


Exposed. 


Standard. 


Te- 
locity. 


Mos. 
2       1, 975 
m   2,012.7 
7g8  ,1,950.6 


mi 


;1,046 
1,957 


Sta- 
bility. 


Ve- 


I 


Per  et. 
23     1. 305 
23       .  894 
16  to  18  !  1.470 


44  to  53 
80  to  90 


1.288 
.381 


1,  089 

2,  000 
1,982.4 
I 

1,985.6 
11,984.4 


Loss, 


Sta- 


30  to  35 

47  to  52 

36 

35 

38 


Loss, 
beat 
test. 


Peret. 
L092 
L072 
1.305 

L229 
L697 


After  beat  teat. 


Exposed. 


Ve-     I   Pres- 
locity.  i   sure. 


Standard. 


Ve- 
locity. 


2, 137. 6 
2,074 


48.700 
47.850 


2,053 


Pres- 
sare. 


50,000 


There  were  several  hang-fires  during  the  examination  of  December 
16,  and  one  velocity  of  1,786  feet.  From  this  date  the  stability  increases 
and  the  volatile  ingredients  have  become  reduced. 

[Leonard,  lot  3:  Received  April  3,  1895.] 

Loaded  July  15  with  36.2-grain  charge,  F.35  primer  and  0.03-inch 
metal  case.  Velocity  when  loaded,  1,964  feet.  Stability,  60  minutes. 
Loss  by  heat  test,  0.240  per  cent. 


[Exposed  July  17,  1895.    Test  still  in  progrress.] 


Date  of 
removal. 


Time 
ex- 
posed. 


1895. 
Sept.  17- 
Dec.  17.- 

1896. 
Mar.  17. 
June  17. 


Exposed. 


standard. 


After  beat  tost. 


Ve- 
locity. 


Mot. 

2    1, 930 


Stability. 


Above  60 


5    1,884.2  j Above  60 

8  '1.895.4  1  Above  60 
11  ,  1,861.3  ;    50  to  68 


Loss, 
beat 
test. 


lolky.  |St.biUty. 


Loss, 
beat 
test. 


Perct. 

0.473  I  1,938 
.601  'al,  922. 5    Alwve  60  '    .455 


Perct. 
47  to  57  ;  0.  272 


Exposed. 


Standard. 


Ve- 
locity. 


669 


1,958.5    Above  60 


875  ;  1,922.3 


ri6 


.380 
.453 


l*res- 1  Ve- 
snre.  locity. 


1,971.2   31,150 


1,978 


34,400 


Prea- 
sore. 


1.972   35,600 


a  Average  of  7  sbots:  Two  sbots  bad  1,886  and  one  1,858  feet  velocity. 

This  powder  does  not  appear  to  have  been  permanently  injured  by 
the  exposure,  and  the  reduced  velocity  is  due  to  a  great  extent  to  the 
absorbed  moisture. 
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[Du  Pont,  lot  1:  Beceived  July  10,  1895.] 

Loaded  September  28  with  37.5-grain  charge,  E.36  primer  aud  0.12- 
iDch  metal  case.  Velocity  when  loaded,  1,967  feet.  Stability,  19  to  22 
miuutes.    Loss  by  heat  test,  0.38G  per  cent. 

[Exposed  October  1,  1895.    Test  still  in  progress.] 


Exposed. 


Standard. 


Time 
ex- 


Date  of 

^^<>^^^'  p<^.'  ,  Ve- 
I  ;  locity. 


1896. 
Jan.  2... 
Apr.  1.. 
July  1.. 


M09. 

3 


1.T78 


Loss, 
bUity.  i   ^^     locity.     bility. 


Sta- 


Te- 


sta- 


Loss, 

beat 

test. 


After  beat  test. 


G  :al.887.4 
9     1.861.2 


Per  et.  \ 

30  to  33     1.586   1,957.4     30  to  33 
28^     .520   1,966        36  to  44 
.791    1.971.2  i  24 


57 


Peret. 

0.485 
.465 
.430 


Exposed. 


Ve- 
locity. 


Pres- 
sura. 


1,913 


30,200 


1,926.7    31,900 


Standard. 


Ve- 
locity. 


Pres- 
sure. 


1,932.8    32,  ZtM 


a  Average  of  9  sbots,  as  one  primer  failed  to  ignite  powder. 
[Peyton,  lot  4 :  Received  July  18, 1895.] 

Loaded  September  27  with  34:.G-grain  charge,  E^  primer  and  0.12- 
inch  metal  case.  Velocity  when  loaded,  1 ,957,3  feet.  Stability,  20  to  27 
miuutes.    Loss  by  heat  test,  0.546  per  cent. 

[Exposed  October  1, 1895.    Test  still  in  progress.] 


Exposed. 


Date  of     Time  I 
removal,  i    *•**        Ve- 
V<»^-  locity. 


Standard. 


8U- 
bility. 


Loss, 
heat  i 


Ve- 


sta- 


Loss, 
•  beat 


—  ;  locity. .   bility.  i  — 


1896 
Jan.  2... 
A  pr.  1 . . . 
Julyl... 


Mo$. 


3    1,759.8   14tol6 
6  ,1,858.9  33^ 

9    1,756.5  53 


Per  et. 
1.975 


.7*26 


1,945.9 
1,966.4 


\Per  et. 

43  j  0.654 

49to51       .690 


1,905.2  i  28to38  ,    .572 


After  beat  test. 


Exposed.' 


Ve- 
locity. 


1.946 
2,030 


Standard. 


Pn^s-       Ve-  j    Pres- 
Hure.   I  locity.;    sure. 


34. 300 
43.600 


1,963  ,  36,700 


[W.-A.,  lot  1:  Received  July  19,  1895.] 

Loaded  September  28,  1895,  with  41.8grain  charge,  E^  primer  and 
0.12-inch  metal  case.  Velocity  when  loaded,  1,973  feet.  Stability,  26  to 
30  miuutes.    Loss  by  heat  test,  0.596  per  cent. 

[Exposed  October  1,  1895.    Test  still  in  progress.] 


Date  of 
removal. 


Exposed. 


Time 
I    ex-    I 
Ipoeed. 


1896.       ; 

Jan.  2... 
Apr.l...j 

Julyl.. .i 


Mos. 

3   1,83L6  ;  56to60 


6   1,946.8 
9   1,965.2 


42  to  60 


Standard. 


Loss, 

J-*     locity. 


Ve- 


After  beat  test. 


Sta- 
bility. 


Loss, 
beat 
test. 


Exposed. 


Ve-    I   Pres- 
locity.     sure. 


PereL  Perct.,  \ 

2. 114   1,946.8     59to60     0.695' i 

1.416    1,954.4  73       .591   2,029.6  '  34.520 

1.056   1.972.8{^®*^*Jg*'}  .621   2,021.8  |  45,330 


Standard. 


Ve-    I   Pres- 
locity.i    sure. 


1,953.2  38,700 


a  This  increase  of  stability  by  drying  was  very  strongly  shown  in  exposing  a  cannon  powder,  for 
3.2-inGh  rifle,  for  some  350  bours  to  a  temperatureof  120^  F.,  wben  it  was  raised  from  36  to 85  minutes. 
Tbe  loea  in  weigbt  was  3.105  per  cent. 

The  velocity,  though  at  first  reduced,  afterwards  nearly  regained  that 
of  the  original  powder. 


.-±. 


/'^ 


fKl^' 


:-- — u.     •• 


J llU     ".I. 


1.     -  •••*     :  •• 


zm^    •••iriijiiaic 


MS. 

c 


t- 


■■ .       •-—     — «w 


f ' 


"•'ULiK"     j^m-' 


-•-*i. 


4^CZ> 


•  -  _  • 


X     -  - 


••-_    --- _.-        ■«*- 


::•  -i    I-.  . 


1*    XL-Z-rT^-N.     Loss  bj 


I.  ■  ■- 


tf-L: 


m  m 


-•>  - 


M         i 


H<'^ji«f€:tfully  fonv;,r.ifHi  :..  :*: .-  ri;-;..:  .-:  Orxl-am-e.  rnited  State 
A I  ill  y. 

.1.  r.  Farley. 

Lvfufi iinitf.f  olijn*!.  nrdnnn.f  l^ihirfment,  Commandina^ 
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TEST  OF  TWEEDIE  {SOFT-XOSE)  .SihCALllSEli  BULLET. 

(1  plate.) 

Fbankfobd  Arsenal, 
Philadelphia^  Pa.,  March  30, 1896. 

Sir  :  In  accordance  with  your  instructions,  I  Lave  the  honor  to  submit 
the  foUowinfT  re])ort  upon  the  soft- nosed  (Tweedie  patent)  bullet  referred 
t< Mil  ().().  file  No.  1:3245. 

Through  the  courtesy  of  the  Union  Metallic  Cartridge  Company,  100 
bullets  of  the  Tweedie  design  were  furnished  this  arsenal.  A  test  of 
them  was  made,  with  the  following  results: 

Velocity. 

Feet  per  second. 

Averaj^o  of  10  shots 1,951.6 

Mean  variation 10. 22 

ExtrtMHc  variation 44 

Pressure. 

Pounds. 

Average  of  '}  shots per  8(iuare  inch. .       39, 979 

Extreme  pressure do 43, 150 

Penetration  at  10  feet. 


In  Rolid  oak 
aoroHS  jn^in. 

In  solid  jtine 
across  grain. 

Inches. 
4.0 
4.5 
3.0 

Inches. 
12.0 
13.0 
\±  5 
12.0 
11.0 

Mean  3.83     Mean   12.1 


Bullets  recovered  from  penetration  test  forwarded  herewith  (Exhibit 
A)  were  tired  into  oak  and  (Exhibit  B)  into  pine.  Fired  into  timber  at 
i\  distanee  of  3  feet,  the  service  bullet  penetrates  solid  oak  24  inches 
and  solid  pine  42  inches. 

Two  bullets  were  fired  into  sawdust  at  a  distance  of  45  feet.  (ExhibitC.) 

Two  tired  into  sand  and  loam  (mixed),  at  a  distance  of  45  feet,  gave  a 
I)enetration  of  7  and  7^  inches.    (Exhibit  D.) 

The  service  bullet  at  500  yards  penetrates  sand  and  loam  for  a  dis- 
tance of  17  inches,  and  is  but  slightly  deformed  thereby. 

Two  fired  through  flesh  (beef  5  inches  in  thickness)  across  grain 
and  recovered  in  sawdust.  Range  simulated  500  yards.  One  jacket 
stripped  in  and  tore  a  large  hole  through  the  flesh.  Lead  core  doubled 
on  itself.  Point  of  second  bullet  flattened  slightly ;  jacket  did  not  strip. 
(Exhibit  E.) 

Two  tired  through  flesh  across  grain  (beef  5  inches  in  thicknessV 
I^ange  simulated  1,000  yards.  Bullet  recovered  in  sawdust.  Po\ut  of 
bullet  slightly  flattened.    Flesh  torn  but  slightly.    (Exhibit  F.) 
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Ill  order  to  ascertaiu  the  effect  on  powder  (iu  small-arms  cartridges) 
wben  stored  in  a  dry  climate,  1,000  rounds  of  rifle  cartridges,  caliber 
.30,  containing  Peyton  powder,  lot  26,  were  sent,  April  25,  1895,  to 
Whipple  Barracks,  where  they  were  to  be  stored  in  the  original  paste- 
board boxes.  The  first  lot  (100  rounds)  to  bo  returned  to  Frankford 
Arsenal  for  examination  six  mouths  after  receipt,  and  others  every 
three  months  thereafter. 

On  July  18,  1895,  1,000  rounds  containing  Leonard  pow^der,  lot  3, 
were  forwarded  to  tlie  same  post  to  be  treated  in  the  same  manner. 

Duplicate  cartridges  were  stored  in  the  post  magazine  at  Frankford 
Arsenal  for  comparison. 

To  determine  pressures,  cartridges  were  unloaded  and  the  charges 
transferred  to  the  pressure  cases. 

(See  following  tables.) 

J.  Pitman, 
Major  J  Ordnance  Department^  U,  S,  A, 

The  Chief  of  Ordnance,  U.  S.  Army, 

Wa^hingtonj  Z>.  C\ 

(Through  the  Commanding  Officer,  Frankford  Arsenal.) 


IPeytoD,  No.  26:  Received  February  5, 1895.] 

Velocity  when  loaded,  1,982  feet.    Loss  by  heat  test,  1.059  per  cent. 


-J 

] 

1 

i 


Whipple  Barracks. 


Frank  lord  Arsenal. 


When 
received.        Ve- 
locity 


1895. 
Dec.  30. . 

1890. 
Mar.  27  . 
June  10 . 


1,999 

1, 981. 8 
2.007 


Pres- 
sure. 


36,000 

35,500 
38, GOO 


Sta- 
bility. 


Loss,    I     ^ 
beat        I  *,^,. 
test.        ^««*^> 


41 

31 
36 


Per  cent.  \ 

1.212  I  1,960.8 


1.037 
1.087 


1, 962. 8 
1,  984. 4 


33,500 

35. 350 
39, 340 


Pres-   t     Sta- 
sure.  ;  bility. 


Loss, 
beat 
test. 


39 

Per  cent. 
1.302 

32 
36 

1.107 
1. 146 

[Leonard,  No.  3:  Received  April  3,  189f.] 


Velocity  when  loaded,  1,964  feet.    Stability,  GO  minutes.    Loss  by 
heat  test,  0.240  per  cent. 


Whipple  Barracks. 


Frank fonl  Arsenal. 


WHien 
received. 


1896. 
Mar.  17. 
June  19 


Pres- 
sure. 


1,928.1 
1,913.5 


30. 500 
31,000 


Sta-  u"'!!'  Ve- 

locitj' 


bilitv. 


beat 
tost. 


Pres- 


Sta- 


LOHS, 

beat 


sure.      bility.        ^^^ 


J'er  cent. 

43i       0.344      1,923.3     30,500 

56  to  68  .403      1.914.2     30,600 


Per  cent. 
77         0.399 
56         0. 432 


Frankford  Arsenal, 
Philadelphia,  Pa.,  September  22,  1896. 

Respectfully  forwarded  to  the  Chief  of  Ordnance,  United   States 
Army. 

J.  P.  Farley, 
Lieutenant' Colonel,  Ordnance  Department,  Commanding. 
(10482) 


Appendix    6. 


TEST  OF  TWEEDIE  {SOFT-NOSE)  .SO-CALIISER  BULLET. 

(1  plate.) 

Fbankfobd  Arsenal, 
Philadelphia^  Pa.j  March  30y  1896. 

Sir  :  In  accordance  with  your  instructions,  I  have  the  honor  to  submit 
the  following:  report  upon  the  soft-nosed  (Tweedie  patent)  bullet  referred 
to  in  O.  O.  file  No.  13245. 

Through  the  courtesy  of  the  Union  Metallic  Cartridge  Company,  100 
bullets  of  the  Tweedie  design  were  furnished  this  arsenal.  A  test  of 
them  was  made,  with  the  following  results: 

Velocity. 

Feet  per  second. 

Average  of  10  shuts 1, 951 . 6 

Mean  variation 10. 22 

Extreme  variation 44 

Pressure. 

Pounds. 

Average  of  5  shots per  square  inch. .       39, 979 

Extreme  pressure do 43, 150 

Penetration  at  10  feet. 


In  solid  oak  !  In  solid  ]>ine 
across  grain,   across  ^ain. 


Inches. 
4.0 
4.5 
3.0 


Mean  3.83 


Inches. 
12.0 
13.0 
12.  5 
12.0 
11.0 


Mean  12.1 


Bullets  recovered  from  penetration  test  forwarded  herewith  (Exhibit 
A)  were  fired  into  oak  and  (Exhibit  B)  into  pine.  Fired  into  timber  at 
a  distance  of  3  feet,  the  service  bullet  penetrates  solid  oak  24  inches 
and  solid  pine  42  inches. 

Two  bullets  were  fired  into  sawdust  atadistance  of  45 feet.  (Exhibit  C.) 

Two  fired  into  sand  and  loam  (mixed),  at  a  distance  of  45  feet,  gave  a 
penetration  of  7  and  7^  inches.    (Exhibit  D.) 

The  service  bullet  at  500  yards  penetrates  sand  and  loam  for  a  dis- 
tance of  17  inches,  and  is  but  slightly  deformed  thereby. 

Two  fired  through  flesh  (beef  5  inches  in  thickness)  across  grain 
and  recovered  in  sawdust.  Range  simulated  500  yards.  One  jacket 
stripped  in  and  tore  a  large  hole  through  the  flesh.  Lead  core  doubled 
on  itself.  Point  of  second  bullet  flattened  slightly ;  jacket  did  not  strii>. 
(Exhibit  E.) 

Two  fired  through  flesh  across  grain  (beef  5  inches  in  thickness). 
Eange  simulated  1,000  yards.  Bullet  recovered  in  sawdust.  Point  of 
bullet  slightly  flattened.    Flesh  torn  but  slightly.    (Exhibit  F.) 
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Fbankford  Arsenal, 

Philadelphia^  Fa.,  May  19j  1896. 

Sir:  In  addition  to  my  report  on  the  Tweedie  soft-nosed  bullet, 
dated  March  30,  1896, 1  have  the  honor  to  submit  the  following: 

To  determine  whether  this  form  of  bullet  was  liable  to  strip  its  jacket 
and  cause  tumbling,  ten  targets  were  fired  for  accuracy  at  500  yards 
and  five  at  660  yards  (the  extreme  range  obtainable).  For  comparison, 
five  targets  were  fired  with  service  bullets  at  each  of  the  above  ranges. 

'liiflc^^h.— J.  P.  F. 
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ACCURACY.  ■ 

Four  targets  were  fired  for  accuracy,  with  the  following  results: 

Feet. 

Mean  radius 1. 64 

Meau  vertical  deviation 1. 086   ' 

i 

Service  bullets  fired  for  comparison  under  similar  conditions  and  at  > 
same  time  gave:  ' 

Foot.     ' 

Mean  radius 0. 6      , 

Meau  vertical  deviation 0. 45    \ 

From  the  foregoing  it  will  be  seen  that  the  bullet  does  not  compare  i 

favorably  with  the  service  projectile,  and  the  limited  tests  in  flesh  did   j 

UQt  demonstrate  that  the  bullet  is  satisfactory  so  tar  as  mushrooming  \ 

is  concerned.^  \ 

Respectfully  submitted.  ) 

Lawson  M.  Fuller,  i 

Lieutenant,  Ordnance  Department.       j 

The  Commanding  Officer,  Frankford  Arsenal,  Pa.  1 

Respectfully  forwarded  to  the  Chief  of   Ordnance,  United  States  . 
Army. 

The  mushroom  bullet  tested  is  shown  by  the  within  report  to  be  infe-   J 
rior  to  the  United  States  service  bullets  in  particulars  which  more  than  i 
offset  advantages  claimed  for  it.     It  should  mushroom  with  certainty*;; 
on  striking  a  fleshy  but  not  at  the  time  vital  portions  of  the  human 
frame,  and  this  it  is  not  well  calculated  to  do.    If  impact  be  on  bone,  the 
mushroom  action  follows  and  a  wound  iu  consequence  should  be  the    i 
more  serious,  but  not  more  so  than  one  inflicted  by  the  service  bullet 
were  it  purposely  contrived  to  strip  its  jacket. 

Unfortunately  the  effbrts  to  attain  mushrooming  effects  with  bullets 
are  associated  with  features  of  construction  well  calculated  to  neutral- 
ize effectiveness  against  troops  ''  taking  cover." 

Large  game,  against  which  the  small  caliber  bullets  in  some  instances 
have  been  said  to  be  inoperative,  may  require  to  be  dealt  with  by  bul- 
lets with  the  mushroom  property,  but  such  animals  do  not  "  take  cover,'' 
and  hence  the  penetrating  property  of  a  bullet  can  be  sacrificed  for 
purposes  of  this  kind. 

J.  P.  Farley, 
Lieutenant- Colonel  J  Ordnance  Department,  Commanding. 

Frankford  Arsenal,  Pa.,  March  31, 1896. 
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All  firiDg  was  done  with  the  heavy-accuracy  barrel,  cleaned  after  each 
target  of  ten  shots : 


Accuracy  at  5( 

)0  yards. 
Soft-no8( 

A 

Lccnracy  at  660  yard< 
bullet.         Soft-nost 

1. 

Service  ballet. 

id  bullet. 

Service 

)d  bullet. 

Mean 

Mean 

Mean 

Mean 

Radius.           vertical 

Radius. 

vertical 

Radius. 

vertical 

Radius. 

vertical 

deviation. 

deviation. 

deviation. 

deviation. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

0.  t4 

0.235 

0.72 

0.030 

0.61 

0.395 

1.34 

0.820 

0.56 

0.455 

0.68 

0.555 

0.51 

0.350 

1.19 

0.995 

0.57 

0.495 

0.65 

0.470 

0.54 

0.325 

1.60 

1.160 

0.67 

0.600 

0.68 

0.530 

0.07 

0.  .')75 

1.57 

1.205 

0.46 

0.200 

0.84 

o.6:j 

0.63 
0.67 
0.89 
0.61 

0.085 
0.450 
0.510 
0.570 
0.  685 
0.440 

0.68 

0.360 

0.98 

0.805 

Average  0.54 

0.413 

0.700 

0. 5525 

0.602 

0.401 

1. 336         0. 997 

From  the  above  records,  while  there  does  not  appear  any  tendency 
toward  tumbling,  it  does  appear  that  the  accuracy  falls  off  very  rapidly 
for  slight  increase  in  the  range.  At  500  yards  the  accuracy  is  slightly 
better  for  the  service  bullet,  but  does  not  differ  materially.  At  660 
yards,  however,  the  mean  radius  and  mean  vertical  deviation  are  more 
than  doubled  by  using  the  soft-nosed  projectile.  It  is  even  possible 
that  were  the  range  increased  to  1,000  yards,  the  results  would  be  so 
poor  that  using  the  soft-nosed  bullet  would  be  out  of  the  question,  due 
to  its  inaccuracy  alone.  In  firing  the  soft-nosed  bullet  it  was  observed 
that  at  the  greater  range  the  center  of  impact  was  about  7  feet  lower 
than  with  service  bullet. 

For  its  mushrooming  effects  in  flesh  three  shots  were  fired  with  soft- 
nosed  bullets  into  the  flesh  of  a  horse  at  each  of  the  similated  ranges 
of  100,  200,  300,  and  400  yards. 

At  100  yards  the  jacket  was  torn  from  one  bullet  and  remained  in  the 
flesh.  The  lead  core  was  not  recovered.  The  other  two  bullets  mush- 
roomed well  at  this  range  and  would  have  produced  a  very  ugly  wound. 
The  jacket  of  one  of  these  was  not  recovered.     (P^xhibit  A.) 

At  200  yards  the  mushrooming  eftect  was  very  good  also.  Bullet  jacket 
stripped  in  every  case  and  was  not  recovered  in  one.    (Exhibit  B.) 

At  300  yards  the  jackets  did  not  strip  and  the  mushrooming  effect 
was  very  slight.     (Exhibit  C.) 

At  400  yards  the  jackets  did  not  strip  and  the  bullet  showed  no  tend- 
ency toward  mushrooming.     (Exhibit  D.) 

For  effect  on  bone  one  bullet  (service)  was  fired  at  each  of  the  simi- 
lated ranges  of  100,  300,  and  1,000  yards,  and  the  test  was  repeated 
with  soft-nosed  bullets  under  similar  conditions  and  at  same  ranges. 
(Fired  into  bone  of  horse's  hind  leg.) 

At  100  yards  the  service  bullet  passed  through  the  bone  without 
deformation.  At  300  and  1 ,000  yards  the  service  bullet  mushroomed  and 
splintered  the  bone  greatly.  At  all  three  ranges  the  soft-nosed  bullet 
mushroomed  and  shattered  the  bone.    (Exhibits  E  to  J,  inclusive.) 

CONCLUSIONS. 

To  sum  up,  it  appears : 

First.  That  the  accuracy  of  the  soft-nosed  bullet  at  500  yards  is  infe- 
rior to  that  of  t     J      rice  projectile ;  at  660  yards  it  is  very  much  inferior. 
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and  the  conclusion  seems  natural  that  at  extreme  ranges  the  soft-nose 
bullet  can  not  be  depended  upon  for  even  reasonably  accurate  resultj 

Second.  Up  to  300  yards  the  mushrooming  effect  of  the  soft-nose 
bullet  in  flesh  is  very  good,  but  beyond  that  range  this  bullet  evidence 
no  ^superiority  over  the  service. 

Third.  In  bone  the  soft-nosed  bullet  mushrooms  at  all  ranges  up  fc 
and  including  1,000  yards;  the  service  bullet  seems  to  mushroom  als* 
beyond  100  yards,  or  from  300  up  to  1,000,  inclusive. 

EespectfuUy  submitted. 

Lawson  M.  Fuller, 
Lieutenant,  Ordnance  Department. 

The  Commanding  Officer,  Frankford  Arsenal,  Pa. 

Approved  and  respectfully  forwarded  to  the  Chief  of  Ordnance,  United 
States  Army,  in  connection  with  letter  No.  13245. 

J.  P.  Farley, 
Lieutenant- Colonel,  Ordnance  Department ,  Commanding. 


Frankford  Arsenal, 

Philadelphia,  Pa.,  June  3, 1896, 

Sir  :  In  accordance  with  your  instructions  I  have  the  honor  to  sub- 
mit the  following  description  and  drawing  of  the  Tweedie  soft-nosed 
bullet : 

the  tweedie  soft-nosed  bullet. 

The  mantle  or  jacket  for  this  bullet  is  drawn  up  from  cupro-nickel 
metal,  0.035  inch  thick,  as  tor  the  service  bullet.  In  addition  to  the 
operations  required  for  the  service  jacket,  one  other  is  required,  viz,  a 
flattening  of  the  base  or  bottom  of  the  jacket.  After  this  operation 
the  mantle  is  trimmed  to  required  length  and  is  ready  for  the  core. 

The  slug  or  core  is  cast  from  pure  lead  swaged  to  proper  size  and 
shape.  Being  of  pure  lead,  the  weight  of  the  completed  bullet  is  thus 
increased  from  220  to  223  grains. 

The  core  is  then  inserted  into  the  mantle  from  the  front  or  point  and 
the  completed  bullet  swaged  and  sized.  It  is  then  cannelure^  on  the 
same  machine  and  in  the  same  manner  as  is  the  service  projectile. 

Respectfully  submitted. 

Lawson  M.  Fuller, 
Lieutenant,  Ordnance  Department. 

The  Commanding  Officer,  Frankford  Arsenal,  Pa. 

Approvedand  respectfully  forwarded  to  the  Chief  of  Ordnance,  United 
States  Army. 

J.  P.  Farley, 
(13245)         Lieutenant- Colonel,  Ordnance  Department,  Commanding. 
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DESCllIPTIOX  OF   FRANKFORl)   ARSENAL  3.;J-IXCH  AND  3.6'INCH 
SHRAPNEL  FOR  BREECH-LOADING  CANNON. 

(4  plates.) 
3.2-INCH  l(J.r>.POUND  SHRAPNEL. 

[DrawiDg  <lHte«l  Franklord  Arsenal,  July,  1896;  15813— Euc.  6.] 

The  shrapnel,  exchisive  of  filling,  comprises  the  head,  body,  base, 
and  baud. 

THK    IIEAI>. 

This  is  made  of  cast  iron,  machined  on  the  exterior,  and  has  a  screw 
thread  (IS  threads  per  inch)  cut  around  its  base  for  attachment  to  for- 
ward end  of  body.  It  is  bored  and  threaded  to  receive  the  Frankford 
Arsenal  combination  fuze.  The  head  contains  the  powder  chamber, 
which  holds  3i  ounces  of  powder.  Its  interior  surface  is  lacquered  to 
prevent  danger  of  premature  ignition. 

The  head  castings  are  furnished  under  the  following  specifications: 

Shrapnel  powder  chambers,  cored,  best  qnahty  of  iron  and  workmanship,  smooth 
on  iDNide  and  outside,  free  I'rom  ^ates  and  lumps.  Sand  must  be  well  cleaned  from 
inside  and  ciistiugs  must  be  free  from  blow  or  sink  holes.  The  interior  must  be  con- 
centric with  exterior.  Only  0.03-iuch  variation  will  be  allowed  on  all  measure- 
ments from  the  inside. 

THE    BODY. 

This  is  made  ot  lap- welded  steel  tubing  containing  not  less  than  two- 
tenths  of  1  per  cent  of  carbon,  or  seamless  drawn  steel  tubing  contain- 
ing from  three  tenths  to  four-tenths  of  1  per  cent  of  carbon,  machined 
on  exterior  and  interior  to  dimensions  and  threaded  front  and  rear  (18 
threads  per  inch)  to  receive  the  head  and  base.  It  is  weakened  for 
fracture  by  seven  longitudinal  grooves  cut  on  the  inside.  These 
grooves  are  V-shaped,  and  their  depth  increases  from  nothing  at  rear 
to  0.08  inch  at  forward  end  of  body,  as  shown  by  drawing. 

To  facilitate  bursting  and  to  prevent  contact  of  rear  part  of  body 
with  rifling  due  to  balloting  while  in  bore,  a  finishing  taper  cut  over 
rear  part  of  body  is  made.  The  depth  of  this  cut  is  nothing  at  a  point 
3.4  inches  in  front  of  band  and  increases  uniformly  to  about  0.03  inch 
at  a  i)oint  0.1  inch  in  front  of  band,  where  it  ends. 

The  body  contains  the  fiUing,  which  consists  of  192  lead  balls,  42+  to 
the  i)onnd,  0.5  inch  in  diameter,  made  from  an  alloy  of  15  parts  of  lead 
to  1  of  antimony,  arranged  in  circular  layers,  and  held  in  place  by  means 
of  40  cast-iron  separators.  The  separators  are  segmental  rings  0.49 
inch  in  thickness,  with  hemispherical  sockets  in  upper  and  lower  sur- 
faces to  receive  balls. 

The  separator  castings  are  furnished  under  the  following  specifications : 

Shrapnel  separators,  best  (inality  iron  castings,  consisting  of  parts  weighing  from 
1  to  1  ounces,  smooth,  sound,  and  free  from  sand-gate  lumps;  not  to  be  enlarged  by 
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rapping  or  decreused  by  Bbrinknge,  .and  wlien  assembled  iu  a  mass  of  tbe  required 
leDgtb  sboii Id  sustain  a  pressure  of  not  less  than  30,000  pounds  without  enlargement 
of  diameter  of  mass.     These  separators  must  not  bo  j  umbled,  and  tbe  separators  must  ' 
be  true  and  squared. 

In  the  following  description  of  method  of  assembling  filling,  these 
separators  are  designated  by  the  number  of  sockets  they  contain  in 
each  face. 

The  filling  is  assembled  upside  dowu,  i.  e.,  the  top  plate,  which  in 
completed  shrapnel  is  in  contact  with  bottom  of  powder  chamber,  is 
first  placed  on  table  fiat  side  down.  Balls  are  placed  in  all  sockets,  and 
the  outside  circular  layer,  containing  13  balls,  is  covered  by  four  seg- 
mental separators,  three  3*  and  one  4.  The  inner  circular  layers  in  all 
cases  are  covered  by  two  half-ring  separators,  care  being  taken  to  break 
joints  always. 

The  operation  is  then  continued  as  indicated  in  the  following  table: 

1.  Top  plate. 

2.  Tbree  3",  one  4,  for  outside  layer ;  2  half  rings  for  inside  layer. 

3.  Tbree  3%  one  4,  for  outside  layer ;  2  half  rings  for  inside  layer.     Break  all  joints. 

4.  Tbree  3%  one  4,  for  outside  layer;  2  half  rings  for  inside  layer.     Break  all  joints. 

5.  Tbree  3%  one  4,  for  outside  layer ;  2  half  rings  for  inside  layer.     Break  all  joints.      i 

6.  Tbree  S%  one  4,  for  outside  layer;  2  half  rings  for  inside  layer.     Break  all  joints.      i 

7.  Full  rings  for  outside  and  inside  layers. 

8.  Full  rings  for  outside  and  inside  layers. 

9.  Bottom  plate. 

10.  Two  half  rings. 

11.  Two  half  rings.     Break  joints. 

A  supply  of  lead  balls  cast  from  an  alloy  containing  equal  parts  of 
lead  and  antimony  is  kept  on  hand,  and  used  when  necessary  to  replaee 
all  or  a  part  of  the  heavier  balls  in  the  three  layers  nearest  base  of 
shrapnel.  By  this  means  a  slight  reduction  can  be  effected  in  adjust- 
ing total  weight  of  shrapnel. 

The  sei^arators  prevent  deformation  and  relative  motion  of  balls 
under  shock  of  discharge,  and  increase  the  effect  of  explosion  by  fur- 
nishing additional  fragments. 

The  bottom  plate  has  lugs  which  fit  into  recesses  cast  in  the  base 
and  prevent  relative  rotation  of  the  filling. 

The  full  rings  placed  just  above  the  bottom  plate  are  0.03  inch  thicker 
than  the  segmental  rings  and  are  introduced  to  give  increased  strength 
to  filling  to  resist  shock  of  discharge. 

The  top  plate,  or  separator,  has  a  flat  surface,  against  which  the  base 
of  powder  chamber  is  screwed. 

THE   BASE. 

The  base  is  of  cast  iron,  threaded  to  screw  into  the  rear  of  body. 
Becesses  to  receive  lugs  on  bottom  plate  and  hemispherical  sockets 
for  bottom  layer  of  balls  are  cast  in  its  upper  surface. 

The  base  castings  are  obtained  under  the  following  specifications: 

Sbrapnel bases, strong  iron  castings,  sound  and  of  best  quality;  must  be  smooth, 
free  Arom  gate  lumps  and  sand. 

The  base  supports  the  body  under  the  rotating  band. 

The  copper  band,  0.5  inch  wide  and  0.25  inch  thick,  is  cut  firom  a 
seamless  drawn  copper  tube.  It  is  shrunk  on  its  knurled  seat  with  0.02 
shrinkage,  and  then,  after  screwing  iu  base,  it  is  passed  through  a  die 
to  force  the  copper  into  knurUngs, 
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ASSEMBLING. 


The  base  and  body,  the  latter  with  baud  shrunk  on,  are  first  screwed 
together,  the  threads  being  covered  with  red  lead. 

The  filling,  previously  packed  and  compressed  by  applying  to  it 
longitudinally  a  pressure  of  about  10,000  pounds,  is  then  placed  in 
body  and  the  head  screwed  on. 

The  preliminary  compression  of  filling  is  to  solidify  it,  i.  e.,  to  pro- 
duce contact  of  iron  on  iron  throughout  the  mass,  nnd  should  not  result 
in  binding  the  lead  balls  in  their  sockets,  as  this  would  prevent  their 
free  separation  on  explosion. 

An  essential  feature  of  shrapnel  requires  that  in  screwing  the  head 
to  its  place  close  contact  should  be  produced  between  base  of  head  and 
top  plate  of  filling,  thereby  causing  the  compressed  filling  to  act  as  a 
solid  mass  under  tlie  shock  of  discharge.  The  pressure  due  to  its 
inertia  is  borne  entirely  by  the  base,  and  no  relative  motion  of  parts  of 
filling  takes  place. 

To  secure  this  contact  of  base  of  head  and  top  plate  it  is  generally 
necessary  to  place  sheets  of  thin  metal  or  i)aper  between  base  of  head 
and  top  plate  of  filling,  the  necessary  number  of  sheets  being  deter- 
mined by  trial  in  each  case. 

The  total  number  of  balls  and  individual  pieces  in  a  shrapnel  com- 
plete is  236. 

Tahlv  of  maximum  and  minimum  weiphts   and  dimensions  of  the  Frankford  Arsenal 

lG.r>-pound  shrapnel  for  3.2'inck  hr  tech -loading  rifle. 


Weigh tK  and  dimenHious. 


Maximum. 


Wright  without  fnre  or  bursting  charge {onnr«f 

Total  length  (without  fuse) iucheH. . 

LcDtrth  of  head  (without  fuse) do 

Inside  diameter  of  bo<l  v  do 

OutAide  diameter  of  bo<ij',  over  ba«e  of  head do 

Outaide  diameter  of  bane  (at  band)  (a) do 

Diameter  of  head  at  front do 

RadiuH  of  head,  outaido do 

Kadius  of  hend,  inside do 

ThickneAR  of  base do.... 

Thickness  of  separators do 

Thickness  of  top  plate do 

Thickness  of  bottom  plate do 

Thickness  of  full  rin^s do 

Thickness  of  walls  of  powder  chamber do 

Length  of  body do 

Depth  of  fuKO  seat  to  end  of  thread do 

Diameter  of  fnse  seat  without  threads do 

ThreadH  per  inch 

Ext-eribr  diameter  of  band inches. . 

Width  of  band do 

Distance  of  band  from  base do 

Diameter  of  ball do 

Weight  of  ball  (42  to  the  pound) grains.. 

Num  ber  of  balls 

Number  of  separators 

Total  number  of  pieces 

Weight  of  fuse tt^if- 

•*  (ounces  . . 

Weight  of  powder  eharge ounces. . 

Total  weight  of  shrapnel ^^W 


15 
6 

9.12 
2.80 
2.77 
3.172 


182 

96 

5 


25 
49 
2b 
0.25 
0.40 
0.52 
0.375 
5.823 
1 

1.18 
8 

3.310 
0.505 
1.75 
0.5 
166 
192 
40 
236 
1 
1 

3.5 
16 
10.5 


Minimum. 


15 
8 
9.10 


3.168 
3.178 


3.307 
0.495 


16 

7 


a  Base  tapered  0.003  inch  from  band  to  rear. 
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3.6-INCH  20-POUND  SHRAPNEL. 


[Drawing  dated  Frankford  Arsenal,  July,  1896:  15813— Enc.  7.] 

The  foregoing^  detailed  description  of  the  3.2-incb  shrapnel  applies 
also  to  the  3.6-inch  shrapnel  except  as  regards  the  details  of  the  filling 
of  balls  and  separators  and  the  dimensions,  etc.,  of  parts  as  shown  on 
drawings  and  stated  in  the  following  schedule  for  filling  and  table  of 
weights  and  dimensions. 

The  filling  of  lead  balls  and  cast-iron  separators  is  assembled  accord- 
ing to  the  following  schedule: 

1.  Top  plate. 

2.  Five  2",  one  3,  for  ontside  layer;  2  half  rings  for  inside  layer. 

3.  Five  2«,  one  3,  for  outside  layer;  2  half  rin^s  for  inside  layer. 

4.  Five  2«,  one  3,  for  ontside  layer;  2  half  rings  for  inside  layer. 

5.  Full  plate  separator. 

6.  Five  2",  one  3,  for  outside  layer;  2  half  rings  for  inside  layer. 

7.  Five  2%  one  3,  for  outside  layer;  2  half  rings  for  inside  layer. 

8.  Three  3%  one  4,  for  outside  layer ;  2  half  rings  for  inside  layer. 

9.  Full  ring  separators  for  outside  and  inside  layers. 

10.  Full  ring  separators  for  outside  and  inside  layers. 

11.  Bottom  plate. 


Hrejik  all. joints. 
Break  all  joints. 
Break  all  joints. 


Break  all  joints. 
Break  all  joints. 


TahJe  of  maximum  and  minimnm  weigUlH  and  dimensions   for  the  Frankford  Arsenal 

S. 6-inch  shrapnel. 


Weiclits  and  dimensions. 


Weight  withont  fuse  or  bursting  charge  . . .  {^Jnces  ' 

Total  length  (without  fuse) inches.. 

Length  of  head  (without  fuse) do 

Inside  diameter  of  hody do. ..; 

Outside  diameter  of  body do 

Outside  diameter  of  Imse  (below  baud) do 

Diameter  of  head  at  front do 

Radius  of  head,  outside do 

Radius  of  head,  inside do 

Thickness  of  base do 

Thickness  of  separators do 

Thickne.HS  of  top  phite do 

Thickness  of  bottom  plate do 

Thickness  of  full  rings do 

Thickness  of  walls  of  powder  chamber do 

Thickness  of  walls  of  uody do 

Length  of  body do 

Depth  of  fuse  scat  t4)  end  of  thread do 

Diameter  of  fuse  scat  within  threads do 

Threads  per  inch 

Exterior  diameter  of  band inches. . 

AVidt  h  of  band do ... . 

Distance  of  band  from  base do 

Diameter  of  l)all do 

Weight  of  ball  (42  to  the  pound) grains. . 

Number  of  balls 

NumlKT  of  separators 

Total  number  of  i)ie<'es 

Weight  of  fuse  [pounds.. 

Weight  of  powder  cliarg*- ouu<es  . . 

Total  weight  of  Hhrapnel  (a) /poundn.. 

'^  IV'  (ounces  . . 


Maximum.    Minimum. 


18 
14 

9.  30 
'A.  VI 
3.15 
:?.  572 
n.  582 
1  96 
5.4 
3.5 
1  25 
0.484 
0.25 
0.25 
0.484 
0.505 
0.4 
0.211 
6.74 
1.12 
L18 
R 

3.700 
0.505 
0.75 
0.5 

106 

218 
54 

27(1 
1 
I 
4 
20 
o 


18 
9 
9.28 


3.  568 
3.578 


0.  209 


3. 690 
0.495 


19 
13 


a  Thi.^  wemlit  applies  to  the  shrapnel  with  15.seconds  fuse  for  3.0inch  B.  L.  rille.     The  28-aoconds 
fuse  used  witli  tlii.s  .shrapntd  for  the  3.6-incli  B.  L.  mortar  increases  the  total  weight  2.5  ouuces. 


DESCRIPTION  OF  PACKING  BOXES  FOK  3.2  AND  3.6  INCH  SHRAPNEL. 

These  boxes  are  made  of  dressed  wliife-piiie  boards,  the  side  and  end 
pieces  bein^  connected  by  dovetail  Joints  and  nails  and  the  top  and 
bottom  pieces  bein<^  heUl  in  place  by  screws. 


DESCEIPTION   OP    F.  A.  3.    3   AND   3.    6   SHRAPNEL. 
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Tbclmx  f(ir  3.2-mcli  Lolils  eiglitand  thiitfor^.ti-inclisix  aliriipiiel. 

Eiieli  box  has  fixed  to  its  bottoDi  on  tlie  inside  a  lattice  frame  with 
recesses  to  receive  tlie  bases  of  shrapnel. 

After  packing  sbriipnel,  a  detacLuble  lattice  frame,  eoustruct«d  as 
sliown  in  drawing,  is  placed  on  top  of  tliem,  inaide  tbe  box,  to  liold 
tbem  rigidly  in  place. 

Tills  frame  rest'?  on  tbe  ogives  of  projectiles  and  is  pressed  flriuly 
against  tliem  when  top  of  box  is  screwed  on.  The  recesses  in  this 
frame  are  reamed  on  the  underside  to  tit  ogives.  The  reaming  is  done 
on  boring  machine  by  a  specially  constructed  tool. 

The  dimensions  of  the  parts  of  these  boxes  are  given  in  the  following 
tables,  and  tbe  method  of  assembling  them  is  shown  by  the  accompany- 
ing drawings: 

Tnble  Hhoiring  ilimenaioiia  of  parU  of  packivg  box  for  SS-inth  IG.S-poHnd  ehrapml. 


LonglladiDalTibs 

CriMa  rib* 

LODgltDdiDiil  piece* . . , 


Table  ahoiping  dinwuiionK  of  parla  of  packing  bar  for  .I.C-inch  aJirapHe!. 


Psria 

N'lnnlxr 

i«„.„,„.. 

lioi; 

2 

^S   li^by   si 

"SKaffS;.. 

Tapl^tHMfmiDP: 

I      <rft  ri<     1    1 

o^.J::!'!!"  7" ":::::::::::::: 

1      ! 

lung,    }-lnob 

ORD  96 8 


3.2  INCH  Shrafnel 

TOR  FLJTED    AMMUNITION 


MODEL  JTIJ 


Ord  54  2 


■JfB^^M^tt   7,  JS9A. 

Ord642 


."l 

1 


3,2  INCH  Shrapnel 

TOR   riXED    AMMUNITION 

MODEL  tf!l 


r^^r't'"  3^_f!>^^^fc 


'j^^mp^\ 


flBitr.ni  AfM^a/    Jul^    /tse 


-i^I1«q:<l3 


Ord  54  2 
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IPTIOX  OF  FKANKFORD  ARSENAL  5-lNCH  SHRAPNEL,  MODEL  1896, 

(7  plates.) 

shrapuel,  PI.  I,  consists  of  the  following  ])arts,  viz :  Head,  case, 
and,  central  tube,  ballt),  and  separators. 

HEAD. 

head  is  of  cast  iron,  machined  on  the  exterior,  and  has  a  screw 

(18  threads  per  inch)  cut  around  its  base  for  attachment  to  for- 

nd  of  case.    It  is  bored  and  threaded  to  receive  the  Frankford 

il  combination  fuze.    The  central  tube  is  screwed  into  base  of 

tnd  this,  together  with  cavity  in  head,  furnishes  space  for  the 

ig  charge,  which  consists  of  12  ounces  of  powder. 

holes  in  casting  for  fuze  and  central  tube  make  it  an  easy  matter 

er  the  case  and  hold  it  in  place. 

powder  chamber  is  lacquered  to  prevent  danger  of  premature 

u. 

CASE. 

case  is  made  from  lap-welded  steel  tubing  containing  not  less 
vo-tenths  of  1  per  cent  of  carbon,  or  from  seamless  drawn-steel 
containing  from  three-tenths  to  four-tenths  of  1  per  cent  of 
. 

machined  to  dimensions  on  exterior  and  interior  and  is  threaded 
nd  rear  (18  threads  per  inch)  for  attachment  to  head  and  base, 
eakened  for  fracture  by  11  longitudinal  grooves  cut  on  the  inside, 
grooves  are  V-shaped  and  their  depth  increases  from  nothing  at 
0.12  inch  at  forward  end  of  case. 

icilitate  bursting  and  to  prevent  contact  of  rear  part  of  case  with 
I  finishing  taper  cut  over  exterior  of  case  is  made.    The  length 
taper  cut  is  4.0  inches  and  its  maximum  depth,  just  in  front  of 
g  band,  is  0.065  of  an  inch. 

case  contains  the  filling,  which  consists  of  280  round  lead  balls, 
he  pound,  0.5  inch  in  diameter,  cast  from  an  alloy  of  15  parts  of 
)  1  of  antimony,  arranged  in  circular  layers  and  held  in  place 
jast  iron  separators.  The  separators  are  segmental  rings  with 
iherical.  sockets  in  upper  and  lower  surfaces  to  receive  balls, 
pply  of  lead  balls  cast  from  an  alloy  containing  equal  parts  of 
id  antimony  is  kept  on  hand  and  used,  when  necessary,  to  replace 
El  part  of  the  heavier  balls  in  the  three  layers  nearest  base  of 
el.  By  this  substitution  a  slight  reduction  can  be  effected  in 
ng  total  weight  of  shrapnel. 
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The  separators  prevent  deformation  and  relative  motion  of  balls  unde 
shock  of  discbarge  and  increase  the  efl'ect  of  explosion  by  furnisbinj 
additional  fragments. 

The  full  ring  separators  (I  and  F,  PI.  I),  jilaced  just  above  the  bo< 
tom  separator,  L,  are  0.04  inch  thicker  than  the  other  separators,  an\ 
the  upper  and  lower  sockets  are  arranged  to  break  joints,  Fig.  VII] 
These  full  ring  separators  are  introduced  to  increase  the  resistance  c 
interior  filling  to  shock  of  discharge. 

The  bottom  separator,  L,  has  lugs,  Fig.  IX,  which  fit  in  recesses  cafi 
in  the  base,  and  prevent  relative  rotation  of  interior  filling. 

The  top  separator,  E,  Fig.  IV,  has  a  flat  surface,  on  which  base  of  hea 
rests  when  shrapnel  is  assembled. 

BASE. 

The  base  is  of  cast  iron,  machined  on  exterior,  and  threaded  ft 
attachment  to  rear  of  case.  Kecesses  to  receive  lugs  on  bottom  plal 
and  sockets  for  bottom  layer  of  balls  are  cast  in  its  upper  surface. 

The  base  supports  the  case  under  the  rotating  band. 

ROTATING  BAND. 

The  rotating  band,  0.6  inch  wide  and  0.155  inch  thick,  is  obtained  b 
cutting  rings  from  a  seamless  drawn-copper  tube. 

The  baud  seat  is  knurled,  25  teeth  to  the  inch,  and  the  band  is  fin 
shrunk  on  this  seat  with  0.02inch  shrinkage,  and  then,  after  assen 
bling  of  base  and  case,  it  is  passed  through  a  die  to  force  copper  iut 
knurliugs. 

CENTRAL  TUBE. 

The  central  tube  is  of  brass,  with  dimensions  shown  on  drawing.  ] 
is  screwed  into  base  of  head  and  its  lower  end  is  closed.  The  object  i 
tliis  tube  is  to  place  part  of  the  powder  charge  in  center  of  shrapn^ 

ASSEMBLING. 

The  base  and  body,  the  latter  with  band  shrunk  on,  are  first  screwi 
together,  the  threads  being  covered  with  red  lead. 

The  filling,  previously  packed  and  compressed  by  applying  to  it  loi 
gitudinally  a  pressure  of  about  10,000  pounds,  is  then  placed  in  bod 
and  the  head  screwed  on. 

The  preliminary  compression  of  filling  is  to  solidify  it,  i.  e.,  to  proda^ 
contact  of  iron  on  iron  throughout  the  mass,  and  should  not  result  1 
binding  the  lead  balls  in  their  sockets,  as  thisM'ould  prevent  their  fiw 
separation  on  explosion. 

An  essential  feature  of  the  shrajmel  requires  that  in  screwing  ti 
head  to  its  place  close  contact  should  be  produced  between  base  * 
head  and  top  plate  of  filling,  thereby  causing  the  compressed  filling  i 
act  as  a  solid  mass  under  the  shock  of  discharge.  The  pressure  dl 
to  inertia  of  filling  is  borne  entirely  by  the  base,  and  no  relative  motic 
of  parts  of  filling  takes  place. 

To  secure  this  contact  of  base  of  head  with  top  plate  it  is  general 
necessary  to  place  sheets  of  thin  metal  or  paper  between  base  of  hei 
and  top  plate  of  filling,  the  necessary  number  of  sheets  being  det€ 
mined  by  trial  in  each  case. 

The  total  number  of  balls  and  individual  pieces  in  a  shrapnel  co! 
plete  is  344. 
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Table  of  weights  and  pi-iiirlpal  dimensions  with  allowed  rat^ations. 


5-inch  shrapnel. 


Weight  (withoat  fuse  or  huratinc  charce)  a  ..<^"  „^® 
"  t?  t»  '         \uuiiceg 

Total  length iuches 

OutMide  length  of  head do. . 

KadiiiH  of  curvatnre  of  head,  outside do. . 

Diameter  over  front  of  liead do. . 

Diameter  over  liase  of  head do.. 

Diameter  forward  of  band do. . 

Diameter  over  liaHo  in  rear  of  band do. . 

Diameter  over  band do. . 

Width  of  band do.. 

Distance  of  band  from  base do. . 

Interior  diameter  ofca.se do.. 

>Juml>€r  of  8ei>arator.s pieces 

Number  of  ball« 

Diameter  of  i»alls  inches 

Weight  of  ball,  about  b grains 

Fuse  seat. 

Depth  to  end  of  thread inches 

Diameter  of  thread do. . 

Number  of  threads,  per  inch 

Voicder  chamber. 

Int4'rior  di.imefer indies 

Interior  len<;t h  on  axis <lo. . 


Mean. 


11. 
3. 
7. 
1. 
4. 
4. 
4. 
5. 

• 

1. 

4. 

59 

280 

166* 


87 

91 

5 

96 

96 

83 

96 

12 

60 

5 

48 


1.18 
1.18 
8 


3.5 
3.13 


Maximum. 


45 
7 
11.91 


Minimum. 


44 
12 
11.83 


4.965 
4.835 
4.965 
5. 125 
.605 


4.955 
4.825 
4.955 
5.115 
.595 


a  The  total  weight  of  5-inch  shrapnel  is  47  pounds,  including  fuse,  17  ounces,  and  bursting  charge, 
12  ounces. 

b  For  final  adjustment  of  weight,  lighter  balls,  cast  from  an  alloy  containing  equal  parts  of  lead  and 
antiroony,  and  weighing  ubout  146  grains,  may  be  used  to  replace  the  heavier  balls,  but  only  in  one  or 
more  of  the  three  layers  nearest  base  of  shrapnel. 

TEST  OF  5-INCH  SHRAPNEL  AT  FRANKFORD  ARSENAL. 

A  5-iTich  shrapnel,  of  the  design  herein  described,  was  burst  in  the 
explosion  chamber  at  Frankford  Arsenal,  bursting  charge  12  ounces, 
and  Plate  II  shows  a  photograph  of  the  316  fragments  produced,  exclu- 
sive of  lead  balls.  Adding  the  number  of  balls  (280),  the. total  number 
of  fragments  given  hy  this  shrapnel  is  found  to  be  590. 

Plate  III  shows  the  fragments  of  a  5-inch  shrapnel,  differing  from  the 
one  herein  described  in  that  there  was  no  central  tube. 

The  entire  bursting  charge  of  14  ounces  was  placed  in  the  head,  the 
cavity  of  which  was  large  enough  to  receive  it.  The  space  occupied  by 
central  tube  was  filled  with  lead  balls  and  separators,  making  the  total 
number  of  these  in  shrapnel  348  and  73,  respectively,  as  compared  with 
280  and  59  in  the  present  model.  The  total  number  of  fragments,  as 
shown  by  Plate  III,  was  211,  and  adding  to  this  the  number  of  balls 
(348),  we  have  a  total  of  559,  for  comparison  with  the  totel  of  596  given 
by  adopted  model. 

The  photographs  show  very  clearly  the  influence  of  central  powder 
charge,  as  evidenced  by  the  more  complete  breaking  up  of  adopted 
model. 

TEST  OF  5-IXCH  SHRAPNEL,  WITH  AND  WITHOUT  CENTRAL  TUBE,  AT 

SANDY  HOOK  PROVING  GROLTS^D. 


(See  record  of  firing,  enclosure  9,  O.  O.  file  No.  10077,  and  blue 
I)rints,  enclosures  11, 12, 13,  and  14,  same  file.) 
(10077) 


Sreord  tyf  firing  tvith  o-inch  Jl.  L.  rifie  (tletl),  model  1S90, 
lOlOBTtof  Bring,  twt  01 
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o.i/,  at  Sandy  Hook  Proving  Ground,  July  20  and  21 ,  1896, 
raukfuril  Arsfoal  nhrapnel.] 


Special  n^raarks  about  each  fire,  such  ns  effect  on  piece, 
action  of  bree<'h  niechanisni,  oousnmptiou  of  powder, 
sound  of  projectile  iu  llight,  Mcatteriug  of  fragments,  etc. 


The  shrapnel  stmck  the  screen  1  foot  from  the  top  and  4 
feet  6  inches  from  the  loft  edge,  and  burst  after  passing 
throagh.    The  number  of  hits  on  target  as  follows : 

Bullets  through 303 

Bullets  imbedded 2 

Bullets  made  mark 4 

Fragments  through 87 

Fragments  imbedded 4 

Fragments  made  mark 9 

Total 409 

87  per  cent  of  the  hits  on  the  portion  of  the  target  2  inches 
tbick  through. 

75  per  cent  on  the  3  inches  through 

64  per  ri^nt  on  the  4  inches  through 

71  per  cent  on  the  5  inches  through 

6  per  cent  on  the  6  inches  through 

12  per  cent  on  the  7  inches  through 

Noiuber  of  pieces  as  per  drawing : 

If  umber  of  balls 348" 

Numl)er  of  separators 73 

Case,  ]>owder  chamber,  base,  baud 4 

Total 425 

The  shrapnel  struck  the  screen  3  feet  7  inche«  from  the  top 
and  3  feet  3  inches  from  the  left  edge,  and  burst  on  pass- 
iBg  through.     The  number  of  fragments  ou  target  as 

foUows : 

Bullets  through 225 

BuUets  imbedded 0 

Ballets  made  mark 0 

Fragments  through 304 

Fragments  imbedde<l 27 

Fragments  made  mark 9 

Total 565 

43  per  cent  of  the  hits  on  the  iK)rtion  uf  the  target  2  inches 

tnick  through. 

25  per  cent  on  the  3  inches  through 

•7  per  cent  on  t  he  4  inches  through 

0  per  cent  on  the  5  inches  through 

0  per  cent  on  the  6  inches  througli 

Oper  cent  on  the  7  inches  through 

Tne  first  shot  having  struck  a  ittle  high,  owing  to  jump  on 

carriage,  the  elevation  for  the  second  was  reduced  to  55 

minutes. 


General  remarks. 


Gun  mounted  on  free  recoil  carriage. 

Gun  fired  at  target  39  feet  wide  by  30 
feet  high  by  1  inch  thick,  placed  194 
yards  in  front  of  the  muzzle.  Per- 
cussion fuses  were  used  to  burst  the 
shrapnel  on  passing  through  a 
screen  placed  90  feet  in  front  of  the 
target.  This  screen  was  6  feet  high 
by  8  feet  wide  and  2  inches  thick, 
and  place<l  with  its  center  about  13| 
feet  above  the  ground. 

The  gun  was  given  an  elevation  (cal- 
culated) sucli  that  the  shrapnel 
would  have  pierced  the  center  of 
the  target  had  it  not  burst  on  pass- 
ing through  the  screen. 
)■  Tho  charge  waa  calculated  to  give  a 
velocity  (1,497  feet  per  second)  at  the 
target  equal  to  the  remaining  veloc- 
ity at  1,000  yards  using  a  full  charge. 

To  determine  the  penetration  of  the 
bullets  and  fragments  the  center  of 
the  target  was  increased  in  thick- 
ness as  follows :  A  horizontal  layer 
64  feet  on  each  sido  of  the  center  of 
the  target  and  9  inches  wide  was 
increas^  to  7  inches  in  thickness. 
Directly  above  was  a  corresponding 
layer  4  inches  iu  thickness,  ana 
above  this  a  layer  2  inches  in  thick- 
ness. Directly  below  the  7  inch 
layer  was  one  5  inches  thick,  and 
below  this  another  3  inches  in  thick- 
ness. 


APPENDIX   8. 

E«cor<1  of  firing  leith  S-iiidt  B.  L.  nJU  (_tteel),  model  1890, 


"! 

Po 

wiler. 

Pmiectilc.       1                  Pnanurc         Wioil, 

Itale. 

of    ■  ■  - 

s£e"  1  '^inlol  of"  1  ;^™diSi«C 

">■«■     Kiiiil, 

Welebt. '  Klnil.  '  Weight. 

bore,             tion. 

3 

s  ■ 

u 

1 

a 

h 

■si 

Lbf.   ')!. 

J^undi. 

ii 

60    15i 

4J 

ao,  3a,7»> 

is 

a 

^t 

1 

-1 

u 

1 

1? 

11 

1^' 

1 

t 

^-S" 

f 

li 

ll 

1 

ji 

July  24 



^ 

51 
I. 

50      *) 

1 

1 

Jfmird  o/ firing  mtk  S-ineh  B.  L.  siege  rifle  (Heel),  model  1890,  Ko.  11, 
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Xo.  .t,  at  Sandy  Hook  Proving  Groundj  July  24y  1896. 


Special  remarkg  about  each  fire,  snch  as  etfect  on  piece, 
action  of  brtM'cl!  inecbnni8ni.  conHuniption  of  powder, 
sonnd  of  pnyuctile  in  Higbt,  ocattering  of  fragments,  etc. 


Number  of  pieces  as  per  drawing: 

Number  of  balls 280 

Number  of  separators 62 

Case,  i>owder  chamber,  base  ring,  and  tube 5 

Total 347 


The  shrapnel  passed  through  the  4-inch  screen  and  broke 
up  ill  sand  butt  Head,  body,  aud  base  broken  iuto  sev- 
eral pieces;  marks  of  riiling  on  fragments  near  the  bour- 
relet. 


The  shrapnel  passed  through  the  4-inch  screen,  making  a 
clean  hole.  When  recovered  Ibo  ba.se  was  broken  oflf 
sud  the  head  started  from  the  body,  a  bulge  od  body  in 
front  of  band,  aud  marks  of  ritling  on  body  in  rear  of 
lH>urTelet. 


General  remarks. 


Gun  mounted  on  ateel  siege  carriage. 

This  gun  has  been  returned  Irom 
Water vliet  Arsenal  after  having  a 
new  trunnion  hoop  to  replace  the  one 
broken. 

Since  last  firing  the  carriage  has  been 
sent  to  Rock  Island  Arsenal,  and  the 
following  repairs  have  been  uiade: 
A  new  loading  stop  put  below  the 
first  on  the  trail;  and  a  strengthen- 
ing piece  riveted  on  both  sides  of 
trail. 

Fired  into  sand  butt. 


at  Stnuiy  Hook  Proving  Groanil,  July  30  and  SI,  1S96. 


Special  remarks  about  each  fire,  such  as  eflect  on  piece, 
action  of  breech  mechanism,  cousumptiou  of  powder, 
sound  of  projectile  in  fiight,  scattering  of  fragments,  etc. 


The  shrapnel  struck  the  screen  6  feet  6  inches  from  the  top 
and  3  leet  9  inches  from  the  left  edge,  and  burst  after  pass- 
ing thmngh.     The  number  of  hits  oii  target  as  follows: 

Bullets  through 169 

Huliets  imbedded 0 

Bullets  made  mark 0 

Fragments  through 139 

FragmeutM  imb6<Med 38 

Fragments  made  mark 32 

Total 'Sl% 

Number  of  pieces  as  per  drawing,  same  as  round  12. 

10<J  per  cent  of  tlie  bits  on  the  portion  of  the  target  2  inches 

tbiik.  through  hil8. 
100  per  ceut  of'the  hits  on  the  portion  of  the  target  3  inches 

thick,  through  hits. 
0  per  cent  of  the  hits  on  the  portion  of  the  target  4  inches 

thick,  through  hits. 
0  j»er  cent  of  the  hits  on  the  portion  of  the  target  5  inches 

thick,  through  hits. 
1 W  per  cent  ol  the  hits  on  the  portion  of  tho  target  6  inches 

thick,  liirough  hit.s. 
0  per  cent  of  the  hits  on  the  i)ortion  of  the  target  7  inches 

thick,  through  hits. 


General  remarks. 


Gun  motmted  on  free  recoil  carriage. 

The  screen  was  placed  l&O  feet  in  front 
of  the  target.  This  screen  was  9  feet 
6  inches  uigh  by  8  feet  wide  by  2 
inches  thick,  and  placed  with  its 
center  12}  feet  above  the  ground. 
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Hook  Proving  Ground,  July  30  and  SI,  1S9G — Continued. 


SptH'ial  remarks  about  each  fire,  such  as  effect  on  piece, 
action  of  breech  mei'hauisni,  conflamption  of  powder, 
souuU  of  projectile  in  Hight,  scattering  of  fragments,  etc. 


The  shrapnel  stmck  tho  screen  7  feet  9  inches  from  the  top 
and  5  feet  6  inches  from  the  loft  edge,  and  burst  after  pass- 
ingthroiigh.   Theniiniberof  hit  a  on  the  target  as  follows: 

Bullets  through 276 

ItuUet  rt  iml>edded 0 

Bnlletn  made  mark 0 

Fragments  t  hrough 89 

Fragments  imbedflecl 0 

Fragments  made  mark 8 

Total 373 

The  number  of  hits  as  per  drawing:,  same  as  round  11. 

83  per  cent  of  tho  hits  on  the  portion  of  target  2  inches 

thick,  through  hitH. 
47  per  cent  ot  the  hits  on  tlio  portion  of  target  3  inches 

thick,  throiijgh  hits. 
(57  per  cent  of^the  hits  on  the  portion  of  target  4  inches 

thick,  through  hits. 
444  per  cent  of  the  hits  on  the  portion  of  target  5  inches 

thick,  through  hits. 
50  per  cent  or  the  hits  on  tho  portion  of  t^irget  6  inches 

tliick,  through  hits. 
334  per  cent  of  tho  hita  on  the  portion  of  target  7  inches 

thick,  through  hits. 


General  remarks. 


The  elevation  was  increased  slightly 
over  tho  elevation  useil  with  tho 
bnrsting  screen  90  feet  from  the  tar- 

{^et.  This  was  done  because  of  tho 
OSS  of  velocity  of  the  fra^ents  of 
the  explosion  and  of  the  increased 
distance  of  the  burst  from  the  target. 


So.  .*?,  at  Sandy  Hook  Proving  (i round,  July  SI,  1896. 


Spe<-i.il  remarks  about  each  fire,  nuch  as  oflTect  on  piece, 
action  of  breech  mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scattering  of  fragments,  etc. 


The  tihrapnel  passed  through  tho  4-inch  screen  and  broke 
up  in  sand  butt;  head.  IhhIv,  and  base  bn)ken  into  small 
fragments,  no  marks  of  rifling  on  fragments. 


General  remarks. 


Tho  shrapnel  passed  through  the  4-inch  screen  and  into 
sand  butt ;  recovere<l  whole,  slight  bulge  in  front  of  band, 
also  alight  marks  of  rifling  011  balge. 


Gun  mounted  on  5incli  siege  carriage. 

Fired  into  6-pounder  sand  butt 
throngh  a  4- inch  screen  placed  about 
\     6  feet  in  front  of  butt. 

Firing  conducted  by  Lient.  C.  L'll. 
Kuggles,  Ordnance  Department. 

Frank  Heath,  Captain,  Ordnance  De- 
partment, U.  S.  A.,  Commanding. 
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Appendix  9. 


DESCRIPTION  OF  FRAXKFORD  ARSENAL  7-INCH  SHRAPNEL^  MODEL  1896. 

(7  plates.) 

The  shrapnel  consists  of  the  following  parts,  viz:  Head,  case,  base, 
band,  central  tube,  balls,  and  separators. 

HEAD. 

The  head  is  of  cast  iron,  machined  on  the  exterior,  and  has  a  screw 
thread  (10  threads  per  inch)  cut  around  its  base  for  attachment  to  for- 
ward end  of  case.  It  is  bored  and  threaded  to  receive  the  Frankford 
Arsenal  combination  fuse.  The  central  tube  is  screwed  into  base  of 
head,  and  this,  together  with  cavity  in  head,  furnishes  space  for  the 
bursting  charge,  which  consists  of  30  ounces  of  powder. 

The  holes  in  casting  for  fuse  and  central  tube  make  it  an  easy  matter 
to  center  the  case  and  hold  it  in  place. 

The  powder  chamber  is  lacquered  to  present  danger  of  pren^ature 
ignition. 

CASE. 

The  case  is  made  from  lap-welded  steel  tubing  containing  not  less 
than  two-tenths  of  1  per  cent  of  carbon,  or  from  seamless  drawn  cteel 
tubing  containing  from  three- tenths  to  four-tenths  of  1  per  cent  of  carbon. 

It  is  machined  to  dimensions  on  exterior  and  interior  and  is  threaded 
front  and  rear,  16  threads  per  inch,  for  attachment  to  head  and  base. 
It  is  weakened  for  fracture  by  16  longitudinal  grooves  cut  on  the  insi<le. 
These  grooves  are  V-shaped,  and  their  depth  increases  from  nothing  at 
rear  to  0.14  inch  at  forward  end  of  case. 

To  faiilitate  bursting  and  to  prevent  contact  of  rear  part  of  case  with 
lands,  a  finishing  taper  cut  over  exterior  of  case  is  made.  The  length 
of  this  taper  cut  is  7.17  inches,  and  its  maximum  depth,  just  in  front  of 
rotating  baud,  is  0.08  inch. 

The  case  contains  the  filling,  which  consists  of  449  lead  balls,  0.665 
inch  in  diameter,  weighing  about  1  ounce  each,  and  95  cast-iron  sep- 
arators. The  separators  are  segmental  rings  0.664  inch  in  thickness, 
with  hemispherical  sockets  in  upper  and  lower  surfaces  to  receive  balls. 

The  separators  prevent  deformation  and  relative  motion  of  balls  under 
shock  of  discharge,  and  increase  the  effect  of  explosion  by  furnishing 
additional  fragments. 
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The  bottom  separator  (N)  has  lugs  (Fig,  VI),  which  fit  in  recesses  cast 
in  the  base,  and  prevent  relative  rotation  of  interior  filling. 

The  top  separator  (E,  Fig.  Ill)  has  a  fiat  surface,  on  which  base  of 
head  rests  when  shrapnel  is  assembled. 

BASE. 

The  base  is  of  cast  iron,  machined  on  exterior  and  threaded  for  attach- 
ment to  rear  of  case.  Eecesses  to  receive  lugs  on  bottom  plate  and 
sockets  for  bottom  layer  of  balls  are  cast  in  its  upper  surface. 

The  base  supports  case  under  the  rotating  band. 

ROTATING  BAND. 

The  rotating  band,  0.85  inch  wide  and  0.165  inch  thick,  is  obtained  by 
cutting  rings  from  a  seamless  drawn  copper  tube. 

The  band  seat  is  knurled,  25  teeth  to  the  inch,  and  the  band  is  first  i 
shrunk  on  this  seat  with  0.02  inch  shrinkage,  and  then,  after  assem-  : 
bling  of  base  and  case,  it  is  passed  through  a  die  to  force  copper  into  \ 
knurlings. 

i 
CENTRAL  TUBE.  i 

1 
! 

The  central  tube  is  of  brass,  with  dimensions  shown  on  drawing.  It  is  j 
screwed  into  base  of  head  and  its  lower  end  is  closed.  The  object  of  \ 
this  tube  is  to  place  part  of  the  powder  charge  in  center  of  shrapnel.      5 

ASSEMBLING. 

The  base  and  body,  the  latter  with  band  shrunk  on,  are  first  screwed 
together,  the  threads  being  covered  with  red  lead. 

The  filling,  previously  packed  and  compressed  by  applying  to  it  lon- 
gitudinally a  pressure  of  about  10,000  pounds,  is  then  placed  in  body  \ 
and  the  head  screwed  on. 

The  preliminary  compression  of  filling  is  to  solidify  it,  i.  e.,  to  produce 
contact  of  iron  on  iron  throughout  the  mass,  and  should  not  result  in 
binding  the  lead  balls  in  their  sockets,  as  this  would  prevent  their 
free  separation  on  explosion. 

An  essential  feature  of  the  shrapnel  requires  that  in  screwing  the 
head  to  its  place  close  contact  should  be  produced  between  base  of 
head  and  top  plate  of  filling,  thereby  causing  the  compressed  filling 
to  act  as  a  solid  mass  under  the  shock  of  discharge.  The  pressure  due 
to  inertia  of  filling  is  borne  entirely  by  the  base,  and  no  relative  motion 
of  parts  of  filling  takes  place. 

To  secure  this  contact  of  base  of  head  with  top  plate  it  is  generally 
necessary  to  place  sheets  of  thin  metal  or  paper  between  base  of  head 
and  top  plate  of  filling,  the  necessary  number  of  sheets  being  deter- 
mined by  trial  in  each  case. 

The  total  number  of  balls  and  individual  pieces  in  a  shrapnel  com- 
plete is  549. 
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Table  of  weights  and  principal  dimetiHonSf  with  allowed  variations. 


Weight  (without  fuao  or  bursting  charge)a..{  5anc«f 

Total  length inches.. 

Ontside  length  of  head do. . . 

Radios  of  cur vatnre  of  head,  outaide do. . . 

Diameter  over  front  of  head do... 


Diameter  over  base  of  head. 


do. 


Diameter  forward  of  band do. 

Diameter  over  base  in  rear  of  band do 

Diameter  over  baud do 

Width  of  band do . . . 

Distance  of  band  from  base do — 

Interior  diameter  of  case do 

Numl>er  of  separators pieces... 

Number  of  halls 

Diamet«r  of  balls inches . . 

Weight  of  balls,  abont grains.. 

Fiue  teat. 

Depth  to  end  of  thread inches.. 

Diameter  «>f  thread do 

Namber  of  threads  per  inch 


7-inch  shrapnel. 


Mean. 


16. 
5. 
8 
1. 
6. 
6. 
6. 
7. 

• 

1. 

6. 

95 

449 

437! 


625 
075 

96 

95 

79 

95 

12 

85 

4 

39 


665 
5 


Maximum.    Minimum. 
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16. 675 


121 
8 
16. 575 


6.955 
6.795 
6.955 
7.125 
.855 


Powder  chamber. 

Interior  diameter inches. 

Interior  length  on  axis do... 


1.18 
1.18 
8 


4.5 
4.75 


6.045 
6.785 
6.945 
7.115 
.845 


a  The  total  weight  uf  7inch  shrapnel  is  125^  pounds,  including  fuse  (17  ounces)  and  bursting 
rliarge  (30  ounces). 

TEST  OF  7-INCH  SHRAPNEL  AT  FRANKFORD  ARSENAL. 

A  7-inch  shrapnel  of  the  design  herein  described  was  burst  in  the 
«cplo8ion  chamber  at  Frankford  Arsenal — bursting  charge  30  ounces — 
lid  Plate  II  shows  a  photograph  of  the  637  fragments  produced,  exclu- 
ve  of  lead  balls.  Adding  the  number  of  balls,  449,  the  total  number 
f  fragments  given  by  this  shrapnel  is  found  to  be  1,086. 

Plate  III  shows  the  fragments  of  a  7-inch  shrapnel,  differing  from  the 
ne  herein  described  in  that  there  was  no  central  tube. 

The  entire  bursting  charge  of  32  ounces  was  placed  in  the  head,  the 
ivity  of  which  was  large  enough  to  receive  it.  The  space  occupied 
y  central  tube  was  filled  with  lead  balls  and  separators,  making  the 
)tal  number  of  these  in  shrapnel  540  and  119,  respectively,  as  compared 
ith  449  and  95  in  the  present  model  The  total  number  of  fragments, 
3  shown  by  Plate  III,  was  267,  and  adding  to  this  the  number  of  balls, 
10,  we  have  a  total  of  807  for  comparison  with  the  total  of  1,086  given 
y  adopted  model. 

The  photographs  show  very  clearly  the  influence  of  central  powder 
large,  as  evidenced  by  the  more  complete  breaking  up  of  adopted 
odel. 

EST  OF  7-INCH   SHRAPNEL,  WITH  AND  WITHOUT   CENTRAL  TUBE,  AT 

SANDY   HOOK   PROVING  GROUND. 

(See  record  of  firing,  inclosure  10,  O.  O.  file  No.  10077,  and  blue 
rints,  inclosures  15, 16, 17,  and  18,  same  file.) 

Approved  and  respectfully  forwarded  to  the  Chief  of  Ordnance, 
nited  States  Army,  in  connection  with  12th  indorsement  on  letter 
o.  10077-Enc.  3.  j  p  yahl^y, 

Lieutenant' Colonel y  Ordnance  Department^  Commanding. 

Frankford  Arsenal,  Pa.,  August  22y  1896. 
(10077) 


APPENDIX   9. 


Kieord  o 

fjiriug^, 

h  7-i«ek  B.  L.  hoieiUer  (»t*al) 

model  tS90,  So.  IS  <B«i|U 

(Oytrtnf  flrlnB.  tcnrf 

" 

Powder. 

pH^jeetlle. 

Pre-ai.™ 

1    Wi«t. 

Bli^r*. 

PT  'fl'iy* 

«**^.'idii£^' 

are. 

Kind. 

WoiKht. 

Kind. 

TP«igbt. 

"b^re" 

1     tie..    1 

1 

£&•.  Oi. 

ti...  Oi. 

0         ' 

P<»i-<t<. 

/■. 

'"""I    ' 

11 

f"™!!"); 

1    W 

M,  2U.»M 

i  1 

i-s 

1 

hi 

ol.«Ee. 

1 

'l'- 

i:^     5  total. 

2 

1 

5|| 

S 

r^ 

I           1 

July  si         a  | 

8      1 

1!B      «t-M-l- 

1    12 

«a,  21,  W 

10 

Is 

II 

1 

i 

2 

■s 

1 

:.Jj 

■' 

s 

\ 

1 

1 

? 

■5 

1 

1 
1 

»  I 

1 

Julf  12 

i 

10 

1 

-0«2i 

*S,  as.  1145 

1* 

1 

. 

9 

1 

July  zz         t 

■ 

1 
1 

1 

■i 

40,  30,nio 

a 

11 

1^'^ 

■ 

Q 

k 

J,.lr  M 

i 

1 

9       1 

1 
k 

1«      1  toUl. 
2        powder. 

1    It 

•.%  21.7*0 

1»- 

¥ 

^1 

r 

i 

1 

E 
1 

1 

1 

1 

1 

■ 

S" 

DESCRIPTION   OF   F.  A.  7-INCH   SHRAPNEL. 


129 


9,740  pounds),  at  Sandy  Hook  Proving  Ground^  from  July  21  to  July  29, 1896, 
Frmnkford  Arsenal  ahrapnel.] 


Special  remarks  about  each  fire,  snch  as  effect  on  piece, 
action  of  breech  mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scattering  of  fragments,  etc. 


Tli«*  shrapnel  grazed  the  lower  part  of  the  screen,  and  did 
not  burnt  until  it  passed  through  the  target.  The  failure 
to  pass  through  the  screen  was  due  to  one  of  two  fact«, 
oitber  that  the  velocity  was  lower  than  that  calculated 
or  that  the  gun  has  a  negative  jump  on  its  carriage. 


Screen  increased  in  depth  to  7  feet  6  inches.  The  shrap- 
nel struck  the  screen  3  feet  6  inches  from  the  top  and  3 
feet  3  incbes  from  the  left  edgo,  and  burst  after  passing 
through.     The  number  of  hits  ou  target  as  follows : 

Bulleta  through 369 

Bullets  imbedded 0 

Bullets  made  mark 0 

Fragments  through <106 

Fragments  irobedaed 33 

Fragments  made  mark 6 

Total 814 

Number  of  pieces  as  per  drawing : 

Number  of  balls 461 

Number  of  separators 104 

Case,  ]>owder  chamber,  base  ring,  and  tube 5 

Total 570 

36  per  cent  of  the  hits  on  the  portion  of  the  target  2  inches 
thick,  througli  hits.  25  per  cent  of  the  hits  on  the  i>ortion 
of  the  target  3  inches  thick,  through  hits.  0  )>er  cent  of 
the  hits  on  the  portions  of  the  target  4,  5,  6,  and  7  inches 
thick,  through  nits. 

The  shrapnel  was  recovered  whole.  Slight  bulge  in  front 
of  band.    No  marks  of  rilling. 


The  shrapnel  broke  up  in  nand  butt.  Head  and  body  in  a 
number  of  pieces.  Base  intact.  Slight  marks  of  rifling 
on  fragments  in  front  of  band. 


The  shrapnel  struck  the  screen  3  feet  6  inches  from  the  top 
and  3  feet  3  inches  from  the  left  ed;;e,  and  burst  after 
passing  through.  The  number  uf  hits  un  the  target  as 
friUows: 

Bullets  through 432 

Bullets  ini bedded 2 

Ballets  mufle  mark 0 

Frnjnnents  through 135 

Fragiuents  irabedde^l 12 

Fragments  made  mark 14 

Total 595 

Number  of  pieces  as  per  drawing : 

Number  of  balls 540 

Number  of  separators 119 

Case,  powder  chamber,  base,  band 4 

Total 663 

OBD  96 9 


General  remarks. 


Gun  mounted  on  carriage  for  7-inch 
howitzer. 

Gun  tired  at  target  39  feet  wide  by  30 
feet  hij;;h  by  1  inch  thick,  placed  121.7 
yards  in  front  of  the  muzzle. 

Percussion  fuses  were  used  to  burst 
the  shrapnel  on  passing  through  a 
screen  placed  30  yards  in  front  of  the 
target.  This  screen  was  6  feet  high 
by  8  feet  wide  by  2  ioches  thick,  and 
placed  with  its  center  about  13^  feet 
above  the  ground. 

The  gun  was  given  an  elevation  calcu- 
lated so  that  the  shrapnel  would  have 
{lierced  the  center  ot  the  target  had 
t  not  burst  ou  nassing  through  the 
screen.  The  elevation  was  after- 
wards reduced  by  6  minutos. 

The  charge  was  calculated  to  give  a 
velocity  (964  feet  per  second)  at  the 
target  equal  to  the  remaining  velocity 
at  1,000  yards,  using  a  full  charge. 


Fired  into  a  6-pounder  sand  butt 
through  a  4-inch  screen,  placed  6  feet 
in  front  of  butt. 
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RACK  PRESS  FOR  ASSEMBLING  S.^-INCH  FIXED  AMMUNITION. 

(1  plate.) 

Fbankfobd  Arsenal, 
Philadelphia^  Pa.j  May  20, 1896. 

SiK:  Pnrsuant  to  your  verbal  directions,  I  have  the  honor  to  submit 
the  following  descri])tion  of  a  rack  press  designed  and  constructed  at 
this  arsenal  for  use  in  assembling  3.2  inch  fixed  ammunition. 

The  following  list  shows  parts  of  press  and  their  composition: 

(Plate  1.) 


Parte. 

Material.     ,                         Parte. 

1 

Material. 

A— Rodv 

CaAt-iroQ. 

G — Handle  bars 

Steel. 

C— Hin^wl  l(Hking  ring 

I)- Rack  slide 

SfM^l 

H— Counterweight  pulley 

I — Pulle V  saniMirt 

Cast  iron. 

Steel. 

Lead. 

E    Rack  Hlide  head St««*l. 

X— Counterweiirht ,.........-- 

?'— Pinion   shaft  and  pinion 
(including  nut  and  washer). 

steel. 

BODY. 

To  support  press,  the  cast-iron  body  A  provides  a  base  14  by  17  by  2 
inches  thick,  with  four  holes  for  bolting  to  floor. 

In  the  upper  surface  of  this  base  is  the  seat  B,  for  supporting  and 
centering  head  of  cartridge  case.  It  is  slotted  to  receive  primer  safety 
guard. 

The  body  also  provides  housings  for  the  rack  slide  B  and  the  pinion 
shaft  F.  A  lug,  which  is  part  of  the  casting,  forms  half  of  the  hinged 
locking  ring  C,  which  in  connection  with  the  projectile  seat,  B,  keeps 
the  ottse  centered  and  well  supported.  A  similar  lug,  without  hinged 
attachment,  and  shown  on  drawing  above  locking  ring  C,  furnishes,  in 
connection  with  recess  in  head  of  rack  slide,  means  for  centering  and 
steadying  projectile. 

.     RACK   SLIDE. 

This  is  made  of  steel  and  the  rack  has  six  threads  per  inch.  The 
attached  head  E  is  recessed  to  receive  the  Frankford  Arsenal  combi- 
nation fuse.  Contact  of  head  with  projectile  takes  place  along  ogive  of 
the  latter  so  that  the  fuse  is  not  subjected  to  any  pressure.  Except 
when  it  is  forced  down  by  pressure  on  handle  bar,  the  rack  head  is 

kept  clear  of  projectile  by  the  counterweight. 
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PINION  SHAFT  AND  PINION. 

The  pinion  shaft  and  pinion  are  formed  from  a  solid  piece  of  steeL 
Lateral  play  is  prevented  by  shoulder  on  shaft  and  nut  and  washer  at 
end.    The  larger  end  of  shait  is  squared  for  attachment  of  handle  bars. 

HANDLE    BARS. 

The  handle  bars  are  made  of  steel,  forged  to  fit  squared  end  of  pinion 
shait,  and  secured  in  place  by  a  set  screw.  The  distance  fh)m  center 
to  end  of  bar  is  20  inches. 

It  was  found  by  test  that  one  man  could  supply  the  force  necessary 
to  force  projectile  into  case. 

The  inside  diameter  of  mouth  of  case  is  about  0.01  inch  smaller  than 
diameter  of  base  of  projectile. 

The  projectile  is  forced  1.7  inches  into  the  mouth  of  the  case. 

The  cartridge  then  has  more  than  the  stiffness  deemed  necessary  for 
transportation  in  limber  chests. 

A  photograph  of  press,  showing  rack  slide  raised  after  forcing  pro- 
jectile to  its  place,  is  submitted  herewith. 
Eespectfally, 

B.  W.  Dunn, 
Lieutenant,  Ordnance  Department,  U.  8.  A. 

The  Commanding  Officer,  Frankford  Arsenal,  Pa. 


Frankford  Arsenal, 

Philadelphia,  Pa.,  May  21, 1896. 

Approved  and  respectfully  forwarded  to  theChief  of  Ordnance,  United 
States  Army,  in  connection  with  3d  indorsement  on  letter  No.  6466 — 
Enc.  12. 

J.  P.  Farley, 

IAeutenant-Colo7iel,  Ordnance  Department,  Commanding. 

(6466) 


3~^ 
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REPORT  OF  PRINCIPAL   OPERATIONS  AT   WATERVLIET  ARSENAL  FOR 

THE  FISCAL  YEAR  ENDING  JUNE  30,  1896, 

(7  plates.) 
WATERVLIET  ARSENAL,  AugUSt  J^4j  1896. 

Sir  :  I  have  the  honor  to  submit  herewith  my  report  of  the  principal 
operations  at  this  arsenal  duriug  the  fiscal  year: 

GUN  CONSTRUCTION. 

Durini:^  the  fiscal  year  work  on  gun  construction  has  progressed  as 
steadily  and  satisfactorily  as  the  condition  of  the  funds  for  finishing 
and  assembling  seacoast  guns  would  permit.  The  depleted  condition 
of  the  appropriations  for  this  purpose  compelled,  however,  the  discharge 
of  a  small  number  of  employees  in  December,  1895,  followed  by  an 
increasing  number  in  succeeding  months,  until  by  April  and  May,  1896, 
the  shop  was  running  at  but  slightly  over  one-half  of  its  full  capacity. 
Endeavoring  to  keep  the  principal  gun  lathes  in  operation  and  limiting 
the  work  to  the  operations  which  required  considerable  time  for  their 
completion,  caused  this  reduction  to  fall  most  heavily  upon  the  sections 
engaged  in  finishing  })arts  of  breech  mechanism,  and  as  a  result  the 
number  of  guns  assembled,  but  retained  in  various  stages  of  completion, 
was  much  greater  at  the  end  of  this  year  than  the  preceding. 

In  all  ten  8  inch,  nine  lOinch,  and  nine  12-inch  B.  L.  rifles  have  been 
entirely  finished  and  assembled,  and,  in  addition,  a  number  of  guns 
advanced  to  completion,  which  is  in  excess  of  the  number  unfinished  a 
year  ago,  and  equivalent  to  3.45  8-inch  guns,  4.3  lOiuch  guns  and  1.85 
12-inch  guns.  Including  this  work  done  with  the  number  of  guns  actu- 
ally completed  would  give  as  the  output  of  the  gun  factory  for  the  past 
fiscal  year  the  equivalent  of  13.45  8-inch  guns,  13.3  lO-inch  guns,  and 
10.85  12  inch  guns,  or  37.6  seacoast  guns  in  all,  an  amount  sUghtly  in 
excess  of  the  product  for  any  of  the  preceding  fiscal  years. 

In  addition  to  these  heavy  guns,  ten  5-inch  B.  L.  siege  rifles,  ten  7-inch 
liowitzers,  and  ten  3.6-inch  mortars  have  been  finished,  and  six  7-inch 
mortars  very  nearly  completed.  Three  3.2-inch  rifles  have  been  con- 
verted to  rapid  fire  guns  upon  the  Dashiell,  Fletcher,  and  Seabury 
systems,  respectively,  and  a  3.2-inch  Gerdom  rapid-fire  gun  has  been 
manufactured. 

A  12-inch  B.  L.  mortar  has  also  been  altered  from  the  original  breech 
mechanism  to  the  Farcott-Stockett  design,  and  a  4.7-iuch  Hotchkiss 
gun  is  in  process  of  modification  to  the  Gerdom  system. 

The  trunnion  hoop  of  one  of  the  5-inch  B.  L.  rifles  made  in  previous 

years  having  cracked  in  proof,  it  was  removed  and  a  new  trunnion  hoop 

substituted.    A  similar  operation  upon  a  second  gun  has  been  partly 

performed. 
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Six  breechblocks  with  carrier  rings  complete  for  3.2-inch  rifles  havB 
been  made  to  meet  possible  repairs  or  issues,  and  also  a  large  nnmbn 
of  smaller  parts  of  breech  mechanism  for  different  guns.  Split  rings 
for  the  12-inch  cast  iron  mortars  now  in  service  were  made  and  issnM, 
and  a  large  number  of  improved  locking  plates  and  locking  bolts  for 
the  seacoast  guns  which  had  been  issued  in  previous  years  or  were  still 
in  process  of  manufacture  at  this  arsenal. 

The  fabrication  of  inspecting  instruments,  jigs,  and  gauges  to  insure 
accurate  conapletion  of  the  work  and  interchangeability  of  parts  d! 
breech  mechanism  has  been  carried  on  during  the  year,  and  tbe  equip- 
ment in  this  respect  is  now  nearly  completed.  Special  attention  is  now 
being  given  to  this  important  feature  of  the  breech  mechanism;  aH 
parts  are  very  carefully  inspected  and  every  effort  made  to  obtain  the 
utmost  accuracy  in  the  finished  work,  and  as  a  result  it  has  recently  been 
found  that  a  number  of  breech  mechanisms  could  be  assembled  indis- 
criminately with  the  various  parts. 

During  the  last  month  of  the  fiscal  year  the  increased  appropriations 
that  had  then  been  made  by  Congress  permitted  the  resumption  of 
Avork  to  the  full  capacity  of  the  shop,  and  it  is  now  progressing  in  an 
exceedingly  satisfactory  manner,  and  as  soon  as  some  recently  designed 
and  additional  features  of  the  breech  mechanism  can  be  completed  and 
adapted  to  the  guns  now  here,  a  large  number  of  those  that  remained 
completed  at  the  end  of  June  can  very  soon  be  issued  to  the  Sandy 
Hook  Proving  Ground  for  test. 

CARPENTER,   MACHINE,  AND  PRO.TECTILB   SHOPS. 

A  limited  amount  of  work  has  been  performed  in  these  shops  daring 
the  year,  consisting  mainly  of  that  required  in  connection  with  gon 
construction  and  with  the  repair  and  construction  work  in  progress. 

The  principal  special  items  of  work  which  have  been  performed  are 
the  manufacture  of  10  carriages  (steel)  for  3*G-inch  B.  L.  mortar;  30 
sets  of  implements  (incomplete)  for  S.G-inch  mortar,  5.inch  siege  rifle,  and 
7-inch  howitzer;  11  i)latforni8  (complete)  for  3.()- inch  B.  L.  mortar  car- 
riages; 24  implement  chests  an<l  IS  tool  chests  for  3.0-inch  B.  L,  mortars 
(steel);  rebandiiig  and  retapping  for  ^'C"  fuses  for  3,6-inch  shell  on 
hand,  and  the  banding,  painting,  and  packing  ready  for  issue  of  983 
8, 10,  and  12  inch  A.  P.  shot,  and  717  1).  P.  shell. 

BT'ILDINCrS,  PLANT,  AND  OTHER  CONSTRUCTION  WORK  SINGE  MY  LAST 

REPORT. 

GUN   FACTORY. 

The  equipment  of  the  south  wing  for  the  manufacture  of  16-inch 
guns  will  be  finished  before  the  ex])iration  of  the  present  calendar  year, 
all  of  the  machinery  having  now  been  delivered  and  erected.  The  com- 
pletion of  the  rilling  niachiiic,  the  jacket  lathe,  and  of  three  hoop  lathes, 
forming  i)art  of  the  Ki  inch  gun  plant,  was  mentioned  in  my  last  annnal 
report.  Since  that  time  the  threading  and  slotting  machine  for  breech 
screws  of  KJ-inch  guns  has  been  erected  and  completed;  its  former 
screws  and  nuts  have  been  delivered,  but  Avill  not  be  threaded  until  the 
Department  decides  in  regard  to  the  exact  ])itch  they  are  to  have. 

AH  of  the  l()-inch  gun  lathes  contracted  for  on  January  25,  1804, 
have  been  delivered  and  jmt  in  place  by  the  contractors.  Three  of 
these  gun  lathes  have  been  belted  up  and  tluMr  back-rest  bearings  and 
boring-bar-rest  bearings  are  now  being  linished,  bored,  and  toiu^  in 
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pl%ce.  Work  on  the  shafting  and  belting  for  these  lathes  is  nearing 
completion.  Throughout  this  plant  the  necessary  number  of  friction 
elutcbes  has  been  provided,  so  that  the  whole  or  any  part  of  it  may  be 
thrown  out  of  connection  as  desired. 

The  interior  cylinder  of  the  jacket-heating  furnace  has  recently  been 
replaced  by  a  new  one,  the  old  cylinder  having  been  partly  destroyed 
by  the  action  of  the  heat  after  being  subjected  to  a  continuous  and 
aometimes  forced  service  of  about  five  years.  The  necessary  extension 
of  the  hoop  furnace,  to  which  I  referred  in  my  last  annual  report,  has 
also  been  completed.    . 

CJomplying  with  recent  instructions  from  your  office,  I  have  submitted 
plans  and  a  description  of  a  heating  furnace  for  shrinkage  purposes 
which  is  to  be  operated  by  means  of  oil  gas.  This  furnace,  if  its  con- 
struction is  authorized,  can  best  be  located  in  the  southeast  corner  of 
the  shrinkage  pit,  directly  opposite  the  present  jacket  furnace. 

It  will  be  seen  ifrom  the  accompanying  drawings  (Pis.  I  and  II)  and 
from  the  description  contained  in  the  inclosed  report  that  this  proposed 
furnace  will  be  of  such  proportions  as  to  admit  of  heating  and  handling 
the  largest  forgings  for  16-inch  guns  in  the  simplest  manner  as  well  as 
those  for  smaller  calibers.  The  drawings  indic^ate  also  the  proposed 
location  of  oil  tank  and  gas  producer. 

This  furnace  promises  good  results,  and  its  construction  should  be 
begun  at  an  early  day.  The  existing  coal  furnaces  should  also  be 
maintained  for  use  during  any  possible  repairs  to  the  proposed  oil  fur- 
nace, or  to  supplement  the  latter  whenever  a  large  number  of  shrink- 
ages are  in  progress. 

The  extension  of  the  boring  bars  of  six  hoop  lathes  in  the  south  wing 
for  the  boring  of  hoops  of  12-inch  guns,  model  1888  M  II,  was  completed 
some  time  ago.  The  new  skeleton  reamer  heads  referred  to  in  my  last 
annual  report  are  a  (complete  success,  and  a  number  of  them  are  now  in 
use;  but  on  account  of  the  attention  which  had  to  be  given  to  the  out- 
put during  the  past  year  the  contemplated  trial  of  metallic  packings 
in  place  of  wood  packings  had  to  be  postponed.  All  important  gauges 
and  templets  required  to  secure  uniformly  good  operation  of  the  breech 
mechanism  of  ditferent  guns  and  the  interchangeability  of  such  parts 
as  are  subject  to  wear  or  injury  have  been  completed,  and  some  of  those 
of  lesser  importance  are  in  the  process  of  manufacture. 

In  my  last  annual  report  I  called  attention  to  the  fact  that  it  may 
become  ne(;essary  soon  to  replace  some  of  the  smaller  lathes  in  the  north 
wing.  The  same  remark  applies  also  to  some  of  the  lathes  in  the  small 
gun  sho]).  Some  of  the  latter  have  seen  many  years  of  hard  service, 
and  the  wear  on  these  machines  increases  the  cost  of  the  very  accurate 
work  which  has  to  be  done  in  them.  To  replace  such  inexi)ensive  tools 
at  the  i)roper  time  seems  in  the  interest  of  economy. 

WATER-POA^^R   PLANT — ELECTRIC   LIGHT  AND   POWER  PLANT. 

The  new  water-power  plant  described  in  my  last  annual  report  was 
finished  last  autumn,  and  has  since  been  in  successful  operation.  The 
general  features  of  this  plant,  which  is  consolidated  with  the  electric 
light  and  power  station  in  the  shops  below  the  Erie  Canal,  are  shown  in 
the  accompanying  photogra])h8  (Pis.  Ill  and  IV),  the  former  showing 
the  principal  features  of  the  plant,  including  the  electrical  part, located 
on  the  main  floor  of  the  machine  shop,  and  the  latter  the  turbines, 
water-service  pumps,  and  accessories,  which  are  situated  in  the  base- 
ment 
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It  became  necessary  to  operate  this  power  plant  during  the  greats 
part  of  last  winter  from  the  gun  shop  by  means  of  electricity,  in  oida 
to  run  the  lower  shops  and  the  wat^r-supply  pump,  as  the  water  wai 
withdrawn  from  the  Erie  Canal  for  a  considerable  time  by  the  State 
authorities  for  the  purpose  of  surveys  and  repairs.  Under  such  circom 
stances  it  is  more  economii^al  to  run  the  lower  shops  and  the  pampini 
station  electrically  from  the  gun  shop  than  to  operate  the  ezistiiil 
independent  steam-power  plant  for  this  purpose. 

Freshets  which  occurred  on  two  different  occasions  daring  the  past 
winter  caused  backwater  to  rise  several  feet  above  the  basement  flooi 
on  which  the  turbines  are  located.  This  caused  a  complete  stoppage 
of  the  water  power  for  about  a  week  in  each  case,  daring  which  time 
the  lower  shops  were  run  entirely  by  electricity  from  the  gun  Bhop 
These  incidents  illustrate  plainly  the  importance  of  the  provisions,  macu 
originally  in  installing  the  electric  light  and  power  plant,  for  ranning 
one  of  the  generators  in  the  lower  station  as  a  motor,  with  current  sap 
plied  from  the  station  in  the  gun  shop. 

The  motor  capacity  of  this  generator  is  about  65  horsepower.  The 
re<iuirement8  were,  however,  on  several  occasions  considerably  in  excess 
of  this,  especially  on  account  of  an  increased  demand  tor  water  sap 
ply  resulting  in  a  heating  of  certain  parts  of  the  electric  plant,  not  to 
a  dangerous  degree,  but  sutlicient  to  induce  nie,  for  the  sake  of  safety 
and  economy,  to  make  the  necessary  arrangements  whereby  the  second 
generator  in  the  lower  station  can  also  be  operated  as  a  motor  simul* 
taneously  with  the  other  machine. 

The  electric  light  and  power  plant  has  had  another  year's  trial  since 
my  last  report,  with  very  gratifying  results,  which  can  best  be  ex- 
pressed by  saying  that  since  its  establishment  the  only  repairs  made 
consisted  in  smoothing  off  some  of  the  commutators. 

The  present  inclosure  of  the  power  plant  consists  of  a  light  firame- 
work,  whose  lower  portion  is  covered  with  wire  netting.  A  permanent 
inclosure,  in  the  form  of  a  framed  partition,  with  glazed  sashes  in  the 
upper  portion,  is  much  needed,  because  the  electric  machinery  of  the 
power  plant  should  be  kept  free  from  dust,  which  is  not  possible  at 
present.  Furthermore,  a  permanent  inclosure  is  necessary  to  i>ermit 
of  maintaining  a  suitable  temperature  in  the  station  for  the  operator 
of  the  lighting  plant  during  winter  nights,  without  keeping  the  tem- 
perature of  the  whole  shop  up  to  that  degree  during  the  night.  For 
this  reason  the  turbines  and  pumps  in  the  basement  will  have  to  be 
similarly  inclosed  and  separated  from  the  remainder  of  the  basement 

The  estimated  cost  of  this  work  will  be  about  8G00. 

WATER  SUPPLY. 

The  new  water  tower,  with  its  equipment  and  the  necessary  connec- 
tions, has  been  completed  to  the  extent  of  the  appropriations,  and  has 
be«n  in  operation  for  several  months.  An  independent  and  satisfiftctory 
suj)ply  of  water  for  the  operation  of  the  shops,  and  to  a  certain  extent 
for  lire  protection,  has  been  thus  established,  but  to  solve  the  problem 
completely  it  will  be  necessary  to  create  a  subdivision  of  the  existing 
water-service  system,  as  stated  in  my  last  annual  report,  so  as  to  supply 
quarters,  offices,  etc.,  with  pure  water  tit  for  drinking  purposes.  This 
can  be  accomplished  by  supi)lementing  the  system  of  distributing  pipes 
on  the  post  with  a  5  inch  main  and  by  procuring  a  new  tank  for  the 
water  tower,  to  contain  doubly  filtered  water  for  domestic  j)nrposes. 

Considering  the  water  supply  of  the  post  further,  esx)ecially  in  oon- 
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L  nection  with  an  efficient  system  for  fire  protection,  I  believe  that  a 
great  deal  could  be  accomplished  in  this  direction  if  the  5-inch  force 
main  between  the  pumping  station  and  the  water  tower  were  connected 
with  the  0-inch  distributing  main.  This  pipe  is  located  north  and  east 
of  the  lower  shops;  it  has  a  connection  with  the  city  main  near  the 

^  main  gate  and  with  the  8inch  distributing  main  of  the  post  near  the 
north  bridge  leading  to  the  officers'  quarters,  the  stables,  gun  shops, 
and  finally  to  the  water  tower.  If  this  connection  were  made,  it  would 
present  two  advantages:  First,  in  the  event  of  an  accident  or  repair  to 
the  6-inch  force  main,  the  post  could  be  supplied  without  the  loss  of 
time  by  means  of  the  G  and  8  inch  distributing  mains;  second,  in  case 
of  fire,  all  of  the  force  pumps,  whose  capacity  is  more  than  double 
that  of  the  5inch  force  main,  could  be  operated  simultaneously,  and 
water  could  be  forced  through  both  force  and  distribution  mains  simul- 
taneously. The  imi>ortance  of  this  feature  is  so  obvious  that  it  is 
earnestly  recommended  the  proposed  connection  be  made  at  an  early 
day.    Present  appropriations  will  be  sufficient  for  this  purpose. 

FIRE   PROTECTION. 

The  proposed  system  for  fire  protection  has  been  inaugurated  during 
the  present  fiscal  year,  but  the  sum  appropriated  was  only  sufficient  to 
procure  a  few  of  the  most  needed  appliances. 

A  No.  1  American  steam  fire  engine  was  procured  from  the  American 
Steam  Fire  Engine  Company,  of  Seneca  Falls,  N.  Y.,  for  the  sum  of 
$4,200. 

Two  hose  carts,  each  capable  of  carrying  600  feet  of  2^-inch  fire  hose, 
were  also  furnished  by  the  above  company  for  the  sum  of  $200. 

One  thousand  two  hundred  feet  of  2^  inch  cotton  fire  hose  were  fur- 
nished by  Wendell  &  McDuffie  for  the  sum  of  $864. 

The  balance  of  the  appropriation  of  $6,000  was  expended  for  the 
installation  of  an  electric  fire  alarm  system.  This  consists  mainly  of 
two  stations  equipped  with  alarm  bells  and  annunciators  and  10  fire- 
alarm  boxes  judiciously  distributed  among  the  buildings  on  the  post. 
One  of  the  stations  is  in  the  guardhouse  and  the  other  in  the  stable 
building.  The  latter  contains  the  fire  engine,  hose  carts,  etc.  The 
two  stations  are  about  1,200  feet  apart,  and  they  are  so  connected 
electrically  that  the  alarm  bells  and  annunciators  function  simulta- 
neously in  both.  The  accompanying  inclosure  (PI.  VI)  shows  the  loca- 
tion of  the  ten  fire-alarm  boxes  and  the  two  stations. 

With  the  additional  appropriation  of  $5,919.75  (this  being  the  differ- 
ence between  the  estimate  submitted  to  Congress  and  the  first  install- 
ment of  the  appropriation  made  at  the  last  session  of  Congress)  it  is 
expected  to  complete  the  arrangements  for  fire  protection  by  procuring 
a  ladder  truck,  stationary  hose  racks  in  the  shops,  stationary  ladders 
for  access  to  the  roofs  of  the  gun  shops,  an  extension  of  the  distribution 
main  around  the  south  wing  of  the  gun  shop,  and  an  increased  number 
of  hydrants.  The  present  quantity  of  fire  hose  will  have  to  be  further 
augmented. 

COAL  STORAGE  BINS,  AND  ARRANGEMENTS  FOR  THE  HANDLING  OF 

COAL. 

The  coal  storage  bins  erected  during  the  past  year  are  located  directly 
west  of  the  boiler  house  of  the  gun  shop;  their  construction,  and  that 
of  the  trestles  and  embankments,  forming  the  approaches,  is  shown  in 
the  accompanying  plates  (VII,  VIII,  and  IX). 
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The  foundation  of  the  coal  bins  is  made  of  concrete,  the  si 
tare  is  a  combined  construction  of  irou  and  wood;  the  frames 
the  supports  of  the  railway  tracks  are  made  of  I-beams  and 
iug  is  of  angle  iron.  This  insures  great  rigidity  and  endi 
reduces  the  cost  for  maintenance  to  a  minimum.  The  top  of 
age  bins  is  boarded  in  to  keep  the  snow  out,  and  suitable 
are  provided  to  unload  coal  from  dump  cars  as  well  as  by 
ordinary  coal  cars.  In  the  center  of  the  structure  and  bei 
sloping  floor  of  the  coal  bins  is  a  passage,  through  which  a 
gauge  spur  passes  and  leads  into  the  boiler  house.  Two  iron 
cars,  capacity  1  ton,  are  provided  for  handling  coal  and  ashes. 
ber  of  iron  gates  are  arranged  on  either  side  of  the  central  pi 
filling  the  charging  cars.  They  are  pushed  into  the  boiler 
hand  and  are  run  first  on  a  siding  which  contains  a  2-tou  Fi 
platform  scale,  for  weighing  the  coal.  Subsequently,  the  car  in 
the  track  running  parallel  to  the  boiler  fronts.  The  side  of 
box  facing  the  furnaces  swings  on  hinges,  and  when  lowered 
the  shoveling  of  coal  from  the  ear  direct  into  the  furnaces.  The 
iug  cars  are  also  used  for  the  removal  of  ashes  from  the  boiler 

The  coal  storage  capacity  of  the  gun  factory  is  about  3,000  ti 
1,500  tons  in  coal  storage  bins  and  1,500  tons  between  and  ben< 
trestles. 

SEA  WALL   ON  THE  HUDSON  RIVER. 

I  have  the  honor  to  again  call  your  attention  to  the  m 
extensive  repairs  to  the  masonry  of  the  sea  wall  on  the  Hudson 
and  the  culvert  at  the  north  end  of  the  arsenal  grounds.  I  rei 
year  ago  that  this  masonry  was  in  bad  condition,  and  the  fires! 
last  winter  have  caused  further  injury.  The  amount  asked  for 
annual  estimate  to  make  the  n'ecessary  repairs  is  urgently  needi 

Isaac  Arnold, 

Major ^  Ordnance  Department^  U,  8.  A.,  Comi 

The  Chief  of  Ordnance,  United  States  Army, 

Washingtonj  D.  0. 
(10104— Enc.  12) 
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M>ESCRirTlON  OF  OIL-GAS  FURNACE,  BY  A.   VICTOBIN,  CONSTRUCTING 

ENGINEER, 

(2  plates. ) 

Wateevliet  Absenal, 

Watervlietj  N.  T.,  June  27^  1896. 

Sib:  In  compliance  with  your  instructions  I  have  the  honor  to  sub- 
mit herewith  designs  for  and  an  estimate  of  the  cost  of  a  furnace  for 
9hrinkag:e  purposes  to  be  operated  by  means  of  oil  fuel. 

Before  entering  into  a  description  of  this  furnace,  I  wish  to  make  a 
l)rief  statement  concerning  the  use  of  oil  as  combustible  for  furnaces, 
^hich  is  based  on  my  observations  during  the  past  years  as  well  as  on 
a  recent  careful  study  of  the  systems  and  appliances  foi  the  combus- 
tion of  oil  fuel  in  commercial  use. 

The  old  method  of  the  injection  of  oil  into  heating  furnaces  by  means 
of  mere  burners  did  not  meet  with  practical  success  on  account  of  the 
difficulty  of  obtaining  a  uniform  temperature.  The  jet  thrown  into  the 
fiiniace  consists  in  this  case  of  a  mixture  of  oil,  oil  gas,  and  air  or 
Bteam.  The  intensity  of  the  liame  produced  in  this  manner  will  destroy 
all  metal  parts  which  come  in  immediate  contact  with  it  in  a  short  time. 
The  burners  as  well  as  such  parts  of  the  furnace  which  are  in  reach  of 
the  flames  are  soon  covered  with  a  greasy  residue  from  which  numerous 
troubles  arise. 

It  is  not  possible  to  obtain  a  uniformly  diffused  heat  in  a  large  fur- 
Dace  especially  by  this  method,  inasmuch  as  the  conversion  of  the  oil 
into  gas  (preceding  combustion)  is  confined  to  the  locality  of  the  jet, 
producing  a  flame  of  considerable  local  intensity. 

The  direct  injection  of  oil  is  therefore  not  suitable  for  the  purpose  in 
question. 

There  are  three  different  devices  for  the  injection  of  oil  into  furnaces, 
which  I  found  in  commercial  use.  They  are  illustrated  in  the  accom- 
panying circulars,  marked  A,  B,  and  C,  and  are  (1)  the  Bradley  gas 
generator,  (2)  the  improved  duplex  system,  and  (3)  the  aerated  fuel 
proi'ess. 

The  first  system  is  represented  by  the  burner  only,  without  showing 
oil  tank,  pumps,  blower,  etc.  The  burner  is  what  may  be  termed  a 
steam  injector.  The  inventor's  statements  were  not  clear  enough  to 
impress  me  with  confidence.  It  will  be  seen  from  the  illustration  that 
oil  and  steam  are  separately  supplied  to  the  burner  under  pressure, 
while  the  air  is  admitted  through  a  central  passage  under  atmospheric 
pressure.  The  burners  or  machines,  as  the  inventor  terms  them,  must 
be  arranged  in  such  a  manner  in  the  furnace  that  they  can  be  heated 
red  by  the  deflected  flame,  in  order  to  convert  the  oil  into  gas  in  the 

Ul 
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fixing  chamber  before  its  ejection,  and  a  jet  of  steam  is  used  to 
the  necessary  intensity  of  tbe  flame.    But  steam  is  not  a  combi 
and  its  de('X)mposition  is  rather  costly.    Satisfactory  results  are 
obtainable  b}r  a  perfect  mixture  of  gas  and  air  in  the  proper  propoi 
and  under  well  regulated  pressures,  and  the  spraying  by  steBBJ 
entirely  impracticable  for  a  shrinkage  furnace. 

In  this  respect  the  other  two  processes  mentioned  are  certainly  a[ 
deal  better  than  the  steam  injector.    Properly  adjusted  to  forge 
and  some  other  furnaces  in  which  an  intense  heat  is  used  without: 
to  nice  regulations,  this  aerated  fuel  is  used  to  advantage,  but  then] 
no  instance  within  my  knowledge  where  this  plan  has  been  sn( 
applied  for  work  requiring  a  moderate,  even,  constant  and  well 
lated  temperature,  under  easy  and  perfect  control. 

Gas  is  the  only  fuel  by  means  of  which  this  can  be  accomi 
because  the  injection  can  be  regulated  to  a  nicety.    The  focus  of 
flame,  its  length,  and  intensity  or  mildness  depend  upon  oonl 
pressure  of  wide  range  whose  minimum  should  be  only  slightly 
no  pressure,  to  be  able  to  obtain  moderate  temperatures  also.    Onljj 
this  case  can  the  temperiiture  be  steadily  maintained,  and  ini 
increased  or  decreased,  according  to  the  will  of  the  operator. 

I  have  never  succeeded  to  obtain  know^ledge  of  a  means  of  using; 
leum,  either  crude  or  refined,  which  would  give  approximately  as 
results  as  gas.    The  reason  for  this  is  that  oil  and  air  can  not  be 
the  exactly  proper  proportions  to  the  burner,  such  as  will  rcfiolt 
immediate  perfect  combustion  at  th.e  point  where  it  enters  the 

Of  the  two  methods  emplo^'ed  to  spray  oil  into  the  furnace — one' 
force  of  steam,  the  other  by  comj)ressed  air — the  latter  is  undoubl 
and  for  obvious  reasons,  the  better  method,  but  it  suffers  from  one 
ical  defect.    The  proportions  of  oil  and  air  can  not  be  varied  with 
cient  iiccuracy  to  produce  and  maintain  ditierent  temperatures  at 
in  fact,  the  aiTated  fuel,  as  it  is  called,  requires  that  the  I>umer 
burners  applied  in  heating  a  given  space  be  accurately  adjusted 
to  produce  within  that  space  a  given  temperature,  and  the  relative 
]>ortions  of  oil  and  air  injected  can  not  be  materially  varied,  so 
increase  or  diminish  the  heat.  J 

The  usual  ])ressure  under  which  such  burners  spray  and  ii\Jeot  HI 
oil  is  about  16  pounds  to  the  s<iuare  inch.  This  pressure  is  neceaHi 
to  produce  a  sufliciently  fine  spray,  and  thus  produce  a  momentary  nii 
ture  of  oil  spray  and  air  of  proper  proportions  for  instantaneous  IM 
ai)proximately  perfect  combustion. 

When  the  heat  thus  generated  has  reached  its  maximum  degreeel 
intensity  and  it  is  desired  to  reduce  the  temperature  below  sudi  niftd 
mum,  the  only  practical  means  would  be  the  checking  of  the  pressm 
and  its  reduction  below  a  point  where  it  will  j)roi)erly  atomize  tbe  oil 
These  observations  derived  from  the  practical  experience  with  tU 
process  led  to  the  conviction  that  the  oil  must  first  be  converted  intoi 
gas  which  could  instantly  combine,  mix,  and  become  one  body  witli  Am 
air  blast. 

Gas  and  air  can  be  easily  mixed  in  definite  proportions,  goyemed  h; 
two  valves,  and  it  is  only  a  question  of  proper  burners  and  proper  prei 
sure  on  both  to  produce  heat  wliich  can  be  controlled  with  absoloft 
accuracy,  by  varying  the  supply  of  both  always  in  proper  and  defintt 
proportions.  This  can  be  perfectly  and  satisfactorily  accomplished  b; 
means  of  the  system  and  apparat  us  of  the  American  Gas  Furnace  Goa 
pany,  a  descriptive  catalogue,  marked  D,of  which  is  herewith  submittd 

Their  oil-gas  machine  converts  the  cheapest  grade  of  relined  petR 
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into  a  fixed  gas.  The  catalogue  explains  the  principles  upon 
the  gas  is  made  and  the  general  features  of  the  apparatus.  It 
18,  also,  on  page  33,  a  report  which  was  published  in  the  Journal 
Franklin  Institute  of  November,  1894.  As  to  the  safety  of  the 
^tus,  I  call  attention  to  a  testimony,  on  page  16,  of  Dr.  Henry 

m,  president  of  the  Stevens  Institute  of  Technology.    It  appeacrs 

this  apparatus  has  found  favor  not  only  in  this  country  but  in 
i>pe  also,  and  I  was  informed  that  it  was  in  use  to  a  great  extent  at 
"Woolwich  Arsenal. 

is  little  doubt  in  my  mind  of  ^complishing  by  means  of  this 
the  work  required.    It  is  on  a  larger  scale  than  has  ever  been 

before,  and  while  the  details  of  the  construction  must  be  well 

jht  out  on  this  account,  I  am  confident  of  a  successful  solution  of 

iroblem  as  submitted, 
general  features  of  the  operation  of  this  system  are  as  follows: 

The  making  of  gas  from  naphtha  as  described  in  the  inclosed  cata- 
of  the  American  Gas  Furnace  Company. 

The  delivery  of  that  gas  under  a  pressure  of  about  1  pound  per 
inch  to  each   of  the  burners  indicated  in  the  drawing,  each 

ler  being  under  separate  control  by  means  of  a  valve. 
Jl  The  delivery  of  air  under  exactly  the  same  pressure  (1  pound  per 
hnre  inch)  to  the  same  burners. 

■jL  The  even  pressure  of  both  the  gas  and  air  permits  the  checking 
^  the  combustion,  after  the  furnace  becomes  heated  to  the  proper 
ijnee,  so  as  to  maintain  the  desired  temperature. 
Iwish  to  state  finally  that  naphtha  gas  is  a  pure  hydrocarbon,  con- 
iiiing  no  sulphur.  By  turning  on  a  slight  surplus  of  gas  over  and 
mve  what  is  necessary  for  combustion  with  a  certain  quantity  of  air, 
m  whole  furnace  contains  a  nonoxidizing  atmosphere,  because  no  air 
itOB  the  furnace  which  is  not  surcharged  with  carbon.  I  wish  to  call 
tention  to  the  fact  also  that  this  gas  is  regularly  used  for  illuminating 
opoees. 

Tlie  proposed  shrinkage  furnace,  with  its  necessary  adjuncts,  is  shown 
fhe  accompanying  tracings  (Pis.  I  and  II). 

PL  I  shows  the  location  of  the  oil-storage  tank  A,  the  oil-gas  appara- 
A  By  and  the  gas  furnace  C. 

The  capacity  of  the  oil-storage  tank  is  about  8,000  gallons.  This  is 
[ghtly  more  than  the  capacity  of  an  oil-tank  car  (which  is  6,000  gai- 
ns), which  surplus  capacity  is  necessary,  for  obvious  reasons. 
Estimating  a  maximum  hourly  consumption  of  3,000  cubic  feet  of 
ominating  gas  per  hour,  which  will  be  supplied  by  15  gallons  of  76^ 
iphtha,  the  capacity  of  the  oil-storage  tank  will  be  sufficient  for  about 
weeks,  working  the  furnace  10  hours  each  day. 
The  oil-gas  machine  will  cover  a  floor  space  about  as  indicated, 
)Death  a  stairway. 

It  will  be  best  to  erect  the  gas  furnace  where  indicated,  so  fis  not  to 
starb  the  present  heating  furnaces  until  the  new  furnace  is  in  suc- 
issfnl  operation. 

The  general  construction  of  the  furnace  proper  is  shown  in  PI.  II. 
In  order  to  give  the  furnace  sufficient  depth  for  16-inch  jackets  of 
odel  1892,  that  part  of  the  shrinkage  pit  which  is  to  contain  the  fur- 
ice  must  be  excavated  for  a  depth  of  20  feet.  This  will  bring  the  top 
■  the  furnace  within  5  feet  of  the  floor  line  of  the  shop,  and  will  insure 
nple  hoisting  capacity  of  all  traveling  cranes. 

^fiie  body  of  the  furnace  consists  of  a  cylinder  of  sheet  steel  (|-inch 
r  f-inch  thick)  of  8  feet  diameter  and  35  feet  length.    The  furnace 
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body  is  made  in  two  sections,  for  greater  convenience.  The 
nace  needs  to  be  used  only  for  16-inch  jackets,  while  lor  all  otl 
of  16-inch  guns,  and  for  all  parts  of  smaller  calibers,  either  of 
sections  D  or  E  (fig.  3)  can  be  used.  Section  E  alone  can  be 
removing  section  D  and  using  the  cover  F  on  top  of  the  lower 
If  section  D  is  to  be  used,  a  diaphragm,  G,  is  inserted  between 
sections. 

This  arrangement  will  be  found  to  be  very  convenient  as 
the  various  lengths  of  forgiugs  to  be  heated,  local  repairs  of 
nace,  and  economy.    It  would  be  a  great  waste  of  fuel  to 
whole  furnace  for  a  comparatively  short  forging. 

The  main  conduits  for  gas  and  air  (H  and  I)  connect  the  a] 
B  with  the  burners  O  by  means  of  the  vertical  distribution 
L.    The  latter  are  coupled  at  N  for  convenience,  in  case  the  I 
tion  of  the  furnace  E  is  to  be  used,  which,  however,  may  rarely 
sary,  as  the  upper  section  can  be  easily  extended  a  few  feet,  l^j 
of  a  cast-iron  cap,  for  forgiugs  up  to  18  feet  in  length. 

Each  burner  is  under  separate  control  by  means  of  valves 
each  vertical  distribution  main  is  separately  controlled  by  mi 
valves  P  in  case  it  should  be  desired  to  obtain  a  higher  degree 
in  one  vertical  plane  than  in  the  other. 

The  combustion  of  naphtha  gas  is  nearly  perfect,  but  in  order 
off  whatever  products  of  combustion  there  may  be,  also  to  ini 
culation,  or  flow,  the  cover  F  has  a  hole  in  its  center  which 
closed  when  desired,  and  the  base  S  as  well  as  the  diaphragm 
provided  with  orifices  T  for  the  same  purpose.    The  latter  can " 
nected  with  the  chimney  by  means  of  a  pipe,  U. 

The  furnace  can  be  made  water-tight  without  difficulty. 

The  insertion  of  the  burners  tangentially  was  to  create  a 
motion  of  the  fiame  around  the  part  to  be  heated,  but  without 
with  it.    It  may  not  be  necessary  to  surround  the  forging  by 
a  screen  of  boiler  plate. 

The  burners  are  spirally  arranged,  and  their  number  may 
exceed  the  requirements,  which  may  be  considered  as  a  safej 

An  estimate  of  tlie  proposed  plant  is  herewith  submitted. 
Very  respectfully,  your  obedient  servant, 

Anthony  Yiotobih 
Constructing  JBnfUi 
The  CoM.\LAj^DmG  Officeb. 


Estimated  cost  of  the  construction  of  an  oiUgas  furnace  plant  for 

Excavations  for  fiimace  in  shrinkage  pit,  80  cubic  yards,  at  $6 

Excavations  for  oil  tank,  60  cubic  yards,  at  $2 

Miisonry  protection  over  oil  tank 

Main  body  (cylinder)  of  furnace  in  place,  17,000  pounds,  at  5  cents 

Iron  castings  of  furnace  in  place,  25,000  pounds,  at  3.4  cents 

Furnace  lining 

Oil-gas  machine  to  furnish  5,000  cubic  feet  of  gas  per  hour , 

I'ressure  blower  for  air  blast -.... 

Oil-storage  tank,  capacity  8,000  gallons 

Fifty  gas  blast  burners,  at  $6  (in  place) 

Piping,  valves,  etc ---.— 

idd  10  percent  for  contingencies ,.* 

Total ••— -J 

C10104) 
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AXXUAL  REPORT  OF  THE  PRINCIPAL  OPERATIONS  AT  THE  WATER- 
TOWN  ARSENAL. 

Wateetowtj  Arsenal,  Augmt  25. 1896. 

The  principal  operations  at  tlie  Watertown  Arsenal  during  the  fiscal 
year  ending  June  30,  1890,  have  been  as  follows:  In  the  enlargement 
and  iini)rovement  of  the  gun-carriage  plant,  the  fabrication  of  gun 
carriages,  shot,  sliell,  implements,  and  equipments  for  seacoast  fortifi- 
cations, and  for  siege  and  field  operations,  the  improvement  and  care 
of  buildings,  grounds,  etc.,  and  the  operation  of  the  testing  department. 

The  following  machine  tools  have  been  purchased,  set  up,  and  run 
during  the  year  : 

MACHINKS,    KTC,    PAID   FOR  DURING   THE   FISCAL  ^'EAR  1896. 

1  20-jjroft«-t()n  traveUnp  crane $5, 248 

1  ojHMi-sido  extension  planer,  11  by  8  by  24  feet 11, 965 

1  railiul  tlrillin^  machine 2,495 

1  ir»  inch  8haj)er 270 

1  L'O  inch  iiprijjht  driU 69 

2  3-'  inch  lathes,  triple  geared 1,980 

1  2  inch  holt  header  with  dies 2,714 

7  fur;;e8  with  stacks  complete 665 

It  was  supposed  when  I  made  my  last  annual  report  that  by  the  pur- 
ch.i«c  of  the  foregoing  machine  tools  our  plant  would,  for  some  time  at 
least,  be  coniplct(*d,  but  the  gun-carriage  problem  is  a  difficult  and  pro- 
gressive one,  probably  the  most  perplexing  one  the  Department  has  to 
(leal  with.  Since  my  last  report  a  disappearing  carriage  for  the  12-inck 
ritie  has  been  designed,  and  the  duty  of  making  this  type  carriage  and 
several  ivdditional  ones  has  been  devolved  upon  this  arsenal.  It  has 
been  found  advisable,  therefore,  to  purchase  a  larger  planer  than  any 
heretofore  contemjilated,  and  a  contract  has  been  awarded  for  a  12  by 
10  by  2.>  foot  iron  planer.  This  can  only  find  place  in  the  erecting  shop, 
as  the  other  shops  are  too  narrow  for  it.  Indeed  the  shops  are  too  nar- 
row for  our  ordinary  work,  but  being  adapted  from  old  shops,  all  the 
wi<lth  possible  has  been  obtained. 

I>e!bre  the  work  of  gun-carriage  construction  had  gotten  fully  under 
way,  and  experience  had  determined  the  relative  amount  of  work 
recjuired  from  each  of  the  shops  to  keep  the  others  and  the  establish- 
ment as  a  whole  fully  occupied,  it  was  impossible  to  fix  the  quantity 
reijuired  of  some  of  them,  and  we  find  that  the  foundry  has  not  the 
capacity  required  of  it.  It  should  be  enlarged  if  this  arsenal  is  to  be 
depended  upon  in  an  emergency. 

Congress  having  appropriated  the  money  for  an  additional  boiler 
plant  and  an  additional  engine,  plans  have  been  adopted  for  taking  out 
the  four  50-horsepower  boilers  and  replacing  them  by  a  battery  of  three 
boilers,  6  feet  diameter  by  17  feet  long  each,  giving  approximately  400 
horsepower.  This  will  be  ample  to  run  all  of  the  engines,  supply  the 
ORD  96 10  146 
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Steam  heating  arrangements,  and  run  a  75-horsepower  dynamo.  The 
large  cranes  in  the  erecting  shop,  now  operated  by  hand  power,  woe 
intended  for  electric  power,  and  it  is  contemplated  to  so  equip  one  of 
them  as  soon  as  the  electric  plant  can  be  installed. 

Experience  has  shown  that  the  oi)eii  blacksmith  shop  is  a  bad  plan 
for  the  blower  and  its  belts,  and  it  is  i)roposed  to  remove  it  to  the  cellar 
of  the  machine  shop,  where  it  will  not  accnmulate  dirt  and  where  the 
belts  will  not  be  so  (piickly  destroyed.  A  small  engine  of  about  15 
horsepower  will  be  all  the  power  then  required  for  the  blackBmith  Bhopi 
to  run  the  shears  and  bolt  machine,  and  these  will  only  run  at  intervate, 
not  amounting  to  a  month  in  a  whole  year.  This  will  enable  ns  to  dia^ 
pense  with  the  wire-rope  transmission,  whi(?h  now  consumes  in  the 
neighborhood  of  75  horsepower.  It  will  only  take  about  28  horsepower 
to  run  the  blower  in  the  cellar.  Thus  we  will  effect  a  saving  daring 
11  months  of  the  year  of  35  or  more  horsepower. 

The  following  list  shows  the  extent  and  range  of  the  work  at  thia 
arsenal  during  the  fiscal  year: 

STATEMENT  OF   MANrFACTURKS. 

Barbette  carriages,  F.  P.  hydraulic  cylinders,  15-incli  S.  B.  j^un 6 

]3arbctte  carriages  for  lO-incb  B.  L.  rifle 4 

Barbetto  carriage  for  12-iucb  B.  L.  rilb* 1 

Disappearing  carriages  for  8-incli  B.  L.  rille 5 

Disappearing  carriage  for  10-incb  B.  L.  rifle 1 

Gun-lift  carriages  for  12-inch  B.  L.  rifle 2 

ImplementHy  etc. 

Elevating  bars  for  15-incli  barbette  carriage 6 

Gunners'  sleeves,  ])airs 7 

Maneuvering  liandspikes  for  15-1  nch  barbette  carriage 12 

l*inc.h  bars  for  15-incli  barbette  carriage 6 

Muzzle  covers  and  stra])s  for  8-inch  converted  rifle 6 

Pass  boxes  for  8-inch  converted  rille 4 

rinch  bars,  steel,  ibr  12-inch  spring-return  mortar  carriage 160 

Kanuiiers  and  staves  for  8inch  converted  rifle 11 

Kaninier  and  stail'  lor  8-incli  15.  li.  rifle 1 

Kaiuniers  and  staves  for  8-inch  15.  L.  rifles  on  disappearing  carriage 5 

1^'ininier  and  sta \\  lor  10-inch  15.  L.  rifle 1 

Kaninier  and  stafl'  for  12-inch  H.  I^.  rifle 1 

l^nniniers  and  staves  for  12-inch  B.  L.  mortar 6 

Sponges  and  staves  for  12-iuch  B.  L.  mortar 7 

Projvciilva. 

Shell,  3r„-inch,  banded 1,900 

Shel  1,  7-inch  mortar,  banded 834 

Shell,  8-inch  cast  iron,  witbont  sabots,  for  exi)eriments  with  high  exploflives..  60 

Shell,  12-iuch  15.  L.  mortar,  banded,  800  pounds 856 

Shell,  12-inch  15.  L.  mortar,  banded,  1,000  ])ounds 57 

Shot,  10-inch,  banded,  57;')  pounds 66 

Shot,  12-inch,  banded,  1,0(X)  pounds 440 

Shell,  l.G5-iuch,  for  rapid-flre  gun 1,000 

ArtU'Jt  a  for  meclmnical  manniverxj  etc. 

Blocks  12  bv  1  bv4l  inches 61 

151ocksl2by  2by.ltinches 40 

151ocksl2by-n>y44ineheH 22 

Blocks  12  by  6  by  44  inches 10 

Blocks  12  by  12  by  44  inches 64 

Blocks  12  by  1  bv  40  inches 10 

Blocks  12  b V  2  bv  4(>  inches 10 

Blocks  12  by  2  bv  48  inches 14 

Blocks  12  by  4  bv  48  inches 6 

Blocks  12  by  12  by  48  inches 
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Blocks  8  by  1  liy  20  inches 10 

Blocks  8  by  2  by  20  inches 104 

Blocks  8  by  4  by  20  inches 86 

Blocks  8  by  8  by  20  inches 86 

Pulley  blocks  for  garrison  gin,  sets 1 

Capstan  bars  with  iron  bands  and  rings 4 

Hand  carts 4 

Gun  chocks,  large '. 18 

Loading  cranes  for  15- inch  barbette  carriage 6 

Cradle  for  8-inch  B.L.  rifle  carriage 1 

Gin  falls,  garrison 5 

Gin  fall,  siege I 

Gin  sling,  siege I 

Gin  handspikes 17 

Handspikes  with  rings 12 

Handspikes,  maneuvering,  84-inch 48 

Model  of  8-inch  disappearing  carriage,  one-tenth  size 1 

Shifting  planks..: 27 

Way  planks 38 

Platform  for  4^-inch  siege  gun 1 

Platform  for  10-inch  siege  mortar I 

Platform,  segmental,  for  mounting  8  and  10-inch  disappearing  carriages 1 

Dummy  projectiles  for  3.2-inch  rifle 2 

Dummy  projectiles  for  8-inch  converted  rifle 8 

Roller  chocks 20 

Half  rollers 6 

Iron  rollers 4 

Long  rollers 10 

Short  rollers.. 27 

Securing  stakes 148 

Shears  lor  Laidley  gun-lift,  pairs 1 

Skids  8  by  8  by  72  inches 44 

Skids  8  by  8  by  192  inches 12 

Skids  12  by  12  by  192  inches 8 

Sling  chains 4 

Sling  chains,  large,  for  gun-lift 2 

Sling  chains,  small,  for  gun-lift 2 

Trace  ropes - 2 

Trestles  for  mortar , 15 

Wheel  chocks 40 

Parts  of  carriageSf  etc. 

Breech  plates,  bronze  castings,  for  8-inch  B.  L.  rifle,  model  1888  ^'„ 15 

Trays,  bronze  castings,  for  8-inch  B.  L.  rifle,  model  1888  M„ 15 

Bar  hooks,  for  12-inch  spring-return  mortar  carriages 320 

Bolts  and  nuts  for  rear  guides,  Rodman  gun,  top  carriages 4 

Bolster,  wooden,  for  10-incli  siege  mortar  bed 1 

Caliper  and  leveling  tools  for  8-inch  disappearing  carriage 2 

Caliper  and  leveling  tools  for  10-inch  disappearing  carriage 7 

Cast-iron  pintle  plate,  for  12-inch  proof  carriage I 

Counterweights,  lead,  for  8-inch  disappearing  carriage 2 

Elevating  circle,  brass,  for  12-inch  spring-return  mortar  carriage I 

Keys  and  chains,  with  washers,  for  axle  of  8-inch  rifle  top  carriage 4 

Keys  for  drum  for  8-inch  converted  rifle  carriage ^ 2 

Keys  for  wheel  for  8-inch  converted  rifle  carriage 2 

Name  plates,  bronze,  marked  B.  I.  C,  sets 4 

Name  plates,  bronze,  marked  K.  M.  C,  sets 10 

Name  plates,  bronze,  marked  P.  M.  T.  C,  sets 8 

Name  plates,  bronze,  marked  W.  C.  &  S.  Co.,  set* 8 

Counterweight  bottom  plate,  8-inch  disappearing  carnage 1 

Parts  required  for  changes  in  12-inch  gun-lift  carriage,  sets 3 

Parts  required  in  making  changes  in  12-inch  barbette  carrtage,  sets 3 

Pintle  keys,  15-inch  gun  carriage 2 

Bear  eccentric  sockets,  brass,  lor  8-inch  casemate  carriage 4 

Bear  guide  hooks,  15-inch  barbette  carriage 8 

Betraction  druiHB  for  8-inch  converted  rifle  carriage 2 

Betraction  ropes  for  8-iuch  converted  rifle  carriage 13 

Betraction  ropes,  steel  wire,  for  15-inch  barbette  carriage 9 

Sight  holders  and  braekets  for  8-inch  disappearing  carriage 2 
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Stiffening  bars,  with  bolts  and  pins,  for  10-inch  disappearing  carriage 3 

Templet  for  base  plate,  8-inch  disappearing  carria^ije 1 

Templet  for  traverse  circle,  8- inch  disappearing  carriage 1 

Templets  for  base  plates,  10-inch  disappearing  carriaf^e 7 

Templets  for  traverse  circle,  10- inch  disappearinf;  carriage 7 

Traversing  and  elevating  direction  plates,  10-inch  disappearing  carriage 31 

Trunnion  brackets,  15- inch  barbette  carriage S 

Wrought-iron  hood  and  journal  (for  crane  pulley  block)  for  barbette  oaniage 

for  12-inch  B.  L.  rille I 

Miscellaneous, 

Sponge  heads^  spring  leaf,  for  8-inch  converted  rifle •••••.......  8 

Keys  and  chains,  with  screw  bolts  for  gm  braces - 8 

Ratchet  wheel  pawls  for  gin  windlass 4 

Ratchet  wheel  pawls  with  spiral  sjirings  for  gin  windlass i 

Shoes  for  garrison  gin 6 

Inspecting  instruments. 

Exterior  rests  for  star  gauge 1 

Punches  for  use  with  micrometer  for  exterior  lengths i 

Tools  and  utensils. 

Flatters 5 

Hammers 7 

Holdfasts,  iron 41 

Mauls 21 

Maul  handles IS 

Measuring  rod,  12  feet  long 1 

Wrenches,  single,  1  inch,  H  inches  across  flat 6 

Wrenches,  single,  2 ,-' ,  inches,  4  s  inches  across  flat 6 

Wrenches,  d<mhle,  i  and  I  iu<'h,  li  and  1 1^^  inches  across  flat 6 

Wrenches,  double,  li  and  1^  inches,  2  and  2|  inches  across  flat 6 

111  addition  to  the  foregoing  work  we  have  had  orders  for: 

12-inch  spring- return  mortar  carriages  for  12- inch  steel  mortars 6 

7-inch  siege-mortar  carriages  and  platforms 6 

12- inch  gun-lift  rarriages  to  be  adapted  to  barbette  flring S 

15-incli  front  pintle  carriages  \hr  15-inch  gun,  to  bo  altered  to  i>resent  model..  S 

10-inch  disappearing  carriages 5 

Work  on  these  carriag(»8  has  progressed  at  a  moderate  rate  to  keep 
the  arsenal  shops  emph)yed  nntil  the  material  for  the  carriages  under  the 
new  appropriations  could  be  procured.  But  at  tliis  time  of  writing 
(August  15)  four  of  the  10-inch  disappearing  carriages  are  complete^ 
and  the  fifth  and  last  one  will  be  completed  this  month. 

The  six  12-inch  mortar  carriages  are  about  three  fourths  completed^ 
and  will  be  completed  entirely  in  about  two  months. 

The  six  7-incli  siege-mortar  carriages  are  about  three-fourths  com- 
plett^d,  and  will  be  comph».ted  entire  in  less  than  two  months. 

The  two  loincli  altered  carriages  will  be  completed  in  six  weeks. 

The  plans  for  the  necessary  alterations  to  the  gun-lift  carriages,  to 
adapt  them  to  barbette  carriages,  are  worked  out  and  we  hope  to  have 
the  carriages  ready  for  issue  in  several  months. 

All  our  cairiages  are  not  ordered  to  their  destination  at  once  upon 
completion,  and  storage  room  should  be  provided  at  this  arsenal  for 
them.  They  should  not  be  ex])osed  to  the  elements  any  more  than 
necessary,  for  carriages  of  such  accuracy  of  adjustment  and  miany  fin- 
ished surfaces  are  liable  to  be  rusted  and  damaged  unless  well  pro- 
tected. I  have  therefore  estimated  for  a  brick  storehouse  with  a 
capacity  of  about  50  gun  carriages. 

With  gun  carriages  of  such  complicated  and  nicely  adjusted  pieces  of 
mechanism  great  care  has  to  be  taken  in  their  erection,  to  have  all  the 
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parts  work  accurately  and  smoothly  together,  and  this  is  particularly 
true  of  the  disai)pearing  carriages.  Equally  great  care  should  be  taken 
in  their  transportation  and  erection  in  their  emplacements.  This  latter 
work  should  not  be  intrusted  to  unskilled  labor  with  extemporized 
imi)lenient8.  The  carriages  need  be  erected  properly  at  first  by  skilled 
meclianics  familiar  with  the  designs  of  the  carriages,  and  accustomed 
to  their  erection  and  adjustment.  If  such  men  are  not  available  at  the 
forts,  the  Department  should  maintain  a  force  at  this  arsenal  or  else- 
where for  this  purpose,  and  as  the  gun  platforms  are  liable  to  settle 
under  the  heavy  weights  imposed  upon  them,  the  carriages  should  be 
re  leveled  from  time  to  time  until  they  have  assumed  a  permanent 
level.  I  have  thought  it  proper  to  mention  this  subject  in  this  connec- 
tion, for  no  matter  how  good  the  design  of  workmanship,  defective 
mounting  will  not  give  satisfactory  results. 

The  guns  and  carriages  have  outgrown  the  devices  heretofore  used 
in  mounting  them.  A  large  tield  for  mechanical  ingenuity  is  presented 
in  designing  suitable  devices.  Without  them  the  erection  in  emplace- 
ments of  the  carriages  and  the  mounting  of  the  guns  is  a  difficult, 
slow,  and  unsatisfactory  work. 

A  new  and  larger  office  or  administration  building  is  an  imperative 
necessity  to  this  arsenal.  What-ever  delinquencies  or  delays  have 
occurred  in  our  work  here,  all,  or  most  of  them,  maybe  directly  charged 
to  the  want  of  proper  office  room  and  office  facilities.  Officers,  clerks, 
and  draftsmen  are  of  necessity  crowded  in  together,  each  interfering 
with  the  work  of  the  others,  while  valuable  drawings  and  office  records 
art'  without  proper  arrangement,  such  as  to  be  readily  accessible.  I 
have  submitted  an  estimate  for  a  new  building  for  this  purpose  and 
most  earnestly  urge  its  approval. 

In  the  testing  department  the  material  tested  represents  work  which 
has  been  tinished  and  is  in  progress  at  this  arsenal  and  material  from 
other  sources,  including  other  arsenals  and  private  establishments 
engaged  in  ordnance  work. 

An  enumeration  of  the  classes  of  material  tested  shows  sx)ecimens 
from  tubes  and  jackets,  10  inch  and  12-inch  B.  L.  rifles.  In  small  arms 
there  were  tests  of  steel  from  barrels  and  receivers  of  .30-caliber  rifles. 
In  the  investigation  of  the  influence  of  difl^erent  methods  of  heating 
and  annealing  the  rolled  rifle  barrels,  tests  were  made  on  the  resulting 
physical  properties. 

The  examination  of  a  .30-caliber  barrel,  which  burst  in  firing,  was 
made,  which  included  tensile  tests  and  the  determination  of  the  hard- 
ness of  the  metal  at  the  eroded  surface  of  the  bore. 

Cast  iron  from  the  arsenal  foundry  has  represented  the  metal  used 
in  7,  8,  10,  and  12  inch  shot  and  shell,  also  the  metal  of  12inch  mortar 
<*arriage  and  10-inch  disappearing  carriage.  Strong  metal  was  shown 
throughout  these  tests;  exceptionally  strong  in  some  instances.  The 
records  show  a  tensile  strength  of  37,760  i)ounds  per  square  inch  was 
reacheil. 

Pig  irons  purchased,  and  those  on  which  bids  for  supplies  were 
received,  have  also  been  tested. 

In  bronze,  the  metal  from  loading  trays  for  8,  10,  and  12  inch  rifles, 
S-inch  breech  plates,  and  12-inch  mortar  trays  has  been  tested.  Great 
strength  combined  with  large  ductility  has  been  displayed  by  these 
bronze  specimens,  which  were  cast  of  the  composition:  Copper,  57J; 
zinc,  42,  and  tin,  |.  One  sample  gave  60,760  pounds  per  square  inch 
tensile  strength  and  elongated  35.5  per  cent  in  a  length  of  2  inches. 

Steel  samples  have  been  received^  representing  the  material  from  the 
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Eock  Island  Bridfce,  and  samples  for  the  parpose  of  standardizing 
other  testing  machines  used  in  the  bridge  tests.  A  large  namber  of 
chemical  analyses  have  been  made  of  the  bridge  material. 

Helical  springs  for  7-inch  mortar  carriages,  12-inch  gun-lift  carriage, 
and  12-inch  spring-return  mortar  carriages  have  been  examined. 

Proof  stresses  have  been  applied  to  piston  rods  and  8U8i)6D8ion  rodi 
for  10  inch  disappearing  carriages,  also  for  15-inch  carriage,  old  inodd. 
Tensile  tests  of  the  metal  in  the  above  rods  are  included  in  the  testiDg- 
machine  records. 

The  resistance  of  banded  shot  and  shell,  in  bore  of  guns  of  different 
caliber,  has  been  determined.  The  experiments  have  included  3.2-inch 
field  guns,  o-inch  siege  rifle,  7-inch  howitzer,  and  8  and  10  iucli  sei- 
coast  guns.  The  observations  have  included  the  resistance  of  the  pro- 
jcH'tiles  in  a  continucms  record  from  the  time  the  bands  first  engs^ged 
tiie  rilling  until  the  muzzle  of  the  gan  was  reached. 

The  exi)erimeiits  have  included  bands  of  the  ordinary  service  dimen- 
sions and  those  in  which  the  sha])e  and  dimensions  were  modified,  for 
the  purpose  of  ascertaining  to  what  extent  the  resistance  in  the  bore 
could  be  diminished  to  advantage.  The  condition  of  the  snrface  of  the 
bore  exerts  a  considerable  influence  on  the  frictional  resistance  of  tlie 
band  of  a  projectile,  and  in  these  experiments,  observations  were  made 
with  a  gun  intentionally  fouled  by  firing  three  rounds  with  blank  car 
tridges.  An  enormous  increase  in  frictional  resistance  was  theresalt^ 
\vhich  reached  in  the  gun  used,  3.2  inch  caliber,  107,100  pounds  maxi- 
mum resistance.  A  correspondingly  high  resistance  was  maintained 
along  the  chase  of  the  gun,  where  the  resistance  ranged  from  40,(N)Oto 
50,000  pounds.  With  bands  of  modified  form  and  dimensions,  the  place 
at  whi(rh  the  maxinumi  resistance  was  attained  Wiis  different  from  that 
witii  the  ordinary  tyi)e  of  band. 

The  rate  of  speed  of  the  projectiles  was  necessarily  a  low  one. 
Taken  over  su(!h  limits  as  the  testing  machine  permitted,  the  results 
showed  higher  frictional  resistance  as  the  speed  was  kept  at  the  higher 
limit.  In  some  cases  it  appeared  that  a  definite  maximum  resistance 
might  be  expected  at  speeds  not  far  above  the  experimental  velocities. 
It  is  not  im]nol)able  that  <]uestions  of  this  kind  may  be  demonstrated 
in  other  tests,  thereby  enabling  a  closer  estimation  of  the  actual  resist- 
ance encountered  during  firing  than  at  i)resent  possible.  So  controlla- 
ble, within  limits  api)ears  to  be  the  resistance  of  the  band  that  firing 
tests  would  appear  Justifiable  to  further  establish  what  improvements 
in  this  direction  are  feasible  through  modifications  in  shape  and  volmue 
ot  band. 

The  initial  comi)ression  of  coi)per  cylinders  for  use  in  pressure 
gauges  has  been  carried  on  and  tarage  tables  formed  for  use  with  the 
cylinders. 

The  variance  in  the  indicated  powder  pressures,  as  shown  by  the 
pressure  gauges  and  as  indicated  by  the  Sebert  velocimeter,  has  led  to 
the  investigation  of  the  action  of  tlie  copper  cylinders  under  rapidly 
applied  loads.  For  the  ])urpose  of  this  investigation,  an  apparatus  has 
been  arranged  whereby  a  rolling  weight  is  made  to  pass  over  a  lever, 
under  one  end  of  which  the  coi)per<*ylinder  is  plac^ed  to  be  compressed. 
Allowing  the  weight  to  roll  down  an  incline  from  different  heights 
enables  the  work  of  compression  to  be  done  in  difi'ereut  intervals  of  time. 
In  this  manner  the  compression  of  the  (•o])])er  cylinder  is  accomplished 
in  an  interval  of  time  somewhat  nearer  the  conditions  in  a  guu  than 
can  be  reached  by  the  testing  machine.  The  mininuim  time  of  loading 
by  means  of  the  rolling  weight  is  about  one-fifth  of  a  second,  in  which 


PBINCIPAL   OPERATIONS   AT  WATERTOWN   ARSENAL.  151 

time  the  load  starts  from  zero  and  reaches  tlie  maximum,  wliereupon 
the  rolling  weight  leaves  the  lever  and  the  load  is  then  reduced  to  zero. 
This  method  of  loading  is  perhaps  as  clo^e  an  approximation  to  the 
action  in  the  gun  as  practicable  to  attain.  It  will  be  readily  seen, 
however,  that  in  the  sudden  release  from  the  maximum  stress  the 
action  of  the  rolling  weight  is  unlike  that  of  the  powder  i)res8ure, 
which  latter  more  gradually  falls  after  ])assing  the  maximum  limit- 
Still,  by  reason  of  this  dissimilarity  of  action,  tbe  actual  time  of  the 
coppier  cylinder  while  under  the  higher  stresses  is  not  so  different  as  a 
comparison  of  the  time  in  the  gun  with  the  time  in  the  experimental 
apparatus  at  first  sight  seems  to  indicate. 

The  results  with  the  copper  cylinders  in  the  rolling  apparatus  (con- 
firms what  has  been  observed  in  the  testing  machine,  namely,  that  the 
total  compression  set  of  the  copper  cylinder  depends  much  upon  the 
interval  of  time  of  loading,  the  briefer  interval  in  the  rolling  apparatus 
results  in  less  total  set  to  the  cylinder.  The  results  are  most  pro- 
nounced in  examples  with  uncompressed  coppers  and  with  cylinders 
intended  for  the  small-arms  pressure  guages,  i.  e.,  where  large  sets  are 
expected,  the  viscous  resistance  of  the  metal  retards  the  total  flow 
which  would  occur  under  slower  and  longer  sus'tained  loads.  Eeason- 
ing  directly  from  these  results,  lower  indicated  powder  pressures  would 
be  expected  from  uncompressed  coppers  than  from  those  initially  com- 
pressed before  firing.  It  is  understood  that  experience  at  the  Proving 
Ground  harmonizes  with  the  above  deduction.  In  so  important  a  matter 
as  the  correct  determination  of  powder  pressures,  it  has  seemed  desir- 
able to  give  considerable  experimental  time  and  attention. 

The  improvements  in  the  renovation  of  the  testing  room  and  rear- 
rangement of  the  accessory  machine  tools  has  reached  an  advanced 
stage  toward  completion,  minor  details  only  remaining  to  be  done. 
The  entire  interior  of  the  testing  building  has  been  renovated.  The 
main  room  of  the  building  is  occupied  by  the  testing  machine,  with 
provision  for  the  standard  comparator,  now  in  process  of  construction, 
and  with  further  provision  for  the  accommodation  of  a  smaller  speci- 
men testing  machine,  when  an  appropriation  for  the  latter  shall  have 
been  made,  also  provision  having  been  made  to  receive  and  set  up  such 
microscopic  apparatus  as  future  investigations  demand.  With  such 
apparatus  complete,  it  is  believed  the  testing  department  would  be 
unsurpassed  in  facilities  for  certain  classes  of  investigations. 

The  former  use  of  the  building  was  for  foundry  purposes.  Every 
vestige  of  its  foundry  appearance  has  been  swept  away  and  in  its  stead 
there  is  presented  an  interior  of  attractive  appearance,  having  a 
natural-wood  paneled  ceiling,  painted  walls  of  a  light-colored  tint,  and 
hard- wood  floor,  laid  of  narrow  maple  stock.  Pipe  channels  were  built 
below  the  floor  line  and  practically  a  new  system  of  hydraulic  piping 
put  in,  and  a  depressed  line  of  shafting  for  driving  the  testing  machine 
was  laid.  New  valve  gears  have  been  constructed,  which  have  been 
grouped  at  a  convenient  place  ne^ar  the  head  end  of  the  testing  machine 
and  in  close  proximity  to  the  scale  and  gauge  cases.  These  valves  and 
the  shipping  lever  enable  the  operator  to  control  all  the  movements  of 
the  machine  from  one  central  point;  that  is,  the  machine,  in  its  power 
part,  can  be  run  forward  or  in  a  reverse  direction,  the  steam  pumps  for 
operating  the  accumulator  can  be  started  and  stopped,  the  valves  can 
be  set  for  using  either  the  high  or  the  low  pressure  rams  of  the  accu- 
mulator; all  is  controlled  at  one  central  point. 

The  hydraulic  piping  is  so  arranged  that  in  case  of  a  smaller  testinji: 
machine  being  provid^  the  low  pressure  accumulator  ram  can  be  used 
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for  tho  smaller  macbiue,  while  simultaneoasly  the  high-pressure  ramii 
beiug  used  for  the  present  4(K)ton  machine,  or  any  special  hydrostatie 
teat  can  be  carried  on  in  lieu  of  the  smaller  machine.  In  order  to 
accomplish  these  results,  it  became  necessary  to  construct  a  si>ecial  type 
of  safety  valve  for  the  accumulator.  A  simple  yet  ingenious  safety 
valve  was  designed  and  constructed  which  relieves  either  ram,  aato- 
matically  changing  from  one  ram  to  the  other  as  the  exigencies  of  the 
case  require.  The  accumulator,  pumj),  high-spee<l  steam  engine,  accee- 
sory  machine  tools,  rotating-shaft  apparatus,  and  hot  and  cold  bath 
tanks  for  coeilicient  of  expansion  determinations  have  all  been  phiced 
in  the  room  at  the  north  end  of  the  building.  Confining  all  running 
machinery  and  shafting  to  this  north  room,  which  is  separated  from  the 
main  room  by  a  12-inch  brick  wall,  insures  freedom  from  noise  at  the 
testing  machine,  not  an  uniinportant  matter  with  many  tests. 

Over  this  north  room  and  covering  the  same  amount  of  Hoor  space  is 
located,  on  the  second  story,  a  room  assigned  for  a  speirimen  museum. 
It  is  reached  i'roni  the  main  room  by  a  handsome  hard-wood  staircase. 
The  great  value  of  a  room  of  this  kind  for  the  preservation  of  certain 
tested  material  and  the  ordiM-ly  arrangement  of  typical  specimens  is 
too  obvious  to  rcijuire  special  mention.  A  number  of  specimens  have 
been  reserved  for  the  museum  and  more  will  be  added,  eveutnally 
aequiring  a  valuable  exhibit  of  material. 

The  r'hemical  labcnatory,  located  in  the  second  floor  of  the  building 
adjaeent,  is  reached  through  the  specimen  museum.  The  laboratoiy 
consists  of  a  large  operating  room  and  three  smaller  rooms,  for  a  bal- 
ance room,  dark  room  for  photography,  and  a  room  for  making  combus- 
tions. These  rooms  Ibrmerly  were  a  part  of  the  carpenter  shop  and 
were  refitted  newly  in  every  detail. 

Below  the  chemiital  laboratory,  on  the  ground  floor  of  the  bm'lding, 
a  room  has  been  set  ofl*  for  storage?  i)urposes  tor  such  a])paratus  belong- 
ing to  the  testing  machine  as  is  not  in  everyday  use,  but  may  at  any 
time  be  required.  This  storage  room  relieves  the  main  testing  room 
of  much  of  the  material  incidentally  required  and  is  conveniently 
located  for  the  purpose. 

The  inipa<*t  nuichine,  which  is  to  be  designed  and  constructed,  would 
a])pear  to  re<|uire  a  location  on  the  east  side  and  near  the  north  end  of 
the  testing  building  as  a  convenient  ])la(e.  The  principal  features  of 
this  machine  have  not  y(^t  be<»n  sufliciently  considered  to  present  a  plan 
for  approval,  but  it  is  beli«'ved  that  the  apparatus  should  be  of  the 
pendulum  type  combined  with  the  vertical  dropty])e  for  low  velocities, 
and  ])rovided  with  a  discharging  tube  for  higher  velocities,  in  order  to 
give  the  machine  a  range. of  velocities  from  zero  to  the  highest  attain- 
able, and  that  tiie  machine  should  have  sutlicient  capacity  as  regards 
dimensions  of  parts  to  accommodate  full-sized  members  of  machines 
and  parts  of  tield  and  siege  carriages. 

The  general  dimensions  would  be  such  as  to  require  a  building  of 
consideiabh*  size  to  accommodate  it,  if  entirely  covered  by  a  building. 
It  is  i)rol)able  that  the  working  parts  could  be  i)rotected  from  the 
M'cather  sutlicient ly  to  enable  the  machine  to  be  erected  and  used  out 
of  doors,  at  least  for  a  time. 

J.  W.  Kbillt, 

Majorj  Ordnance  Department^  l\  JS.  A,y  Commanding. 
(10222) 
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report  of  principal  operations  at  the  sandy  hook  proving 
ground  during  the  tear  ended  june  so,  1896, 

Sandy  Hook  Proving  Gbound, 

July  31,  1896. 

SiB:  I  have  the  honor  to  submit  the  following  report  of  the  principal 
operations  of  this  i)08t  during  the  fiscal  year  ended  June  30, 1896: 

Firings  for  exi>eri menial  and  proof  purposes  have  been  conducted 
daily  during  the  year  whenever  the  weather  and  other  circumstances 
would  ]>ermit.  The  object  of  these  firings  and  the  nature  and  charac- 
ter of  the  work  done  at  the  batteries  are  summarized  in  the  appended 
tiibles.  Detailed  reports  of  the  results  of  these  firings  are  not  included 
in  this  report,  as  they  have  already  been  submitted  to  the  Department 
from  time  to  time  by  the  Ordnance  Board  and  this  office. 

machine  shop. 

The  plant  pertaining  to  the  machine  shop  has  been  increased  by  the 
purchase  of  one  Niles  planer,  32  by  32  inches,  to  plane  10  feet  long; 
one  14  inch-stroke  Niles  slotter,  to  slot  to  center  of  60  inches;  one 
Brown  &  Sharp  No.  4  universal  milling  machine,  complete,  with  change 
gear,  index  plates,  and  tables;  one  Fitchburg  engine  lathe,  16-inch 
swing  over  ways,  bed  8  feet  long;  and  one  Pond  new  pattern  42-inch 
triple-geared  engine  lathe,  with  bed  20  feet  long,  to  turn  7  feet  between 
centers.  These  machine  tools  are  being  put  in  position  as  rapidly  as 
other  work  will  permit.  They  will  greatly  add  to  the  efficiency  of  the 
shop,  and  the  changes  and  repairs  constantly  required  in  connection 
with  experimental  firings  and  tests  will  hereafter  be  effected  with 
greater  promptness  and  economy. 

WHAKF. 

The  immediate  approach  to  the  outer  extremity  or  main  portion  of 
the  wharf  pertaining  to  this  post  had  so  deteriorated  by  use  and  long 
exi>osure  as  to  become  entirely  unserviceable. 

This  approach,  224  feet  long  by  30  feet  6  inches  wide,  was  originally 
built  on  crib  work  filled  with  stones.  The  expense  connected  with  the 
renewal  of  these  cribs  was  found  to  be  too  great  to  admit  of  the  restora- 
tion of  this  approach  on  the  original  plan.  It  was  therefore  decided  to 
remove  the  cribs  and  stone  until  its  level  was  about  6  inches  below  low- 
watiT  mark,  and  on  the  site  so  cleared  to  build  the  approach  on  the  same 
plans  and  using  similar  specifications  to  those  published  in  Appendix 
29  of  the  Report  of  the  Chief  of  Ordnance  for  1893.    The  contract  for 
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this  work  was  awarded  to  Johu  N.  Kelly,  of  62  Elizabeth  street,  Broob 
lyn,  for  the  sum  of  $4,370.  Notwithstanding  many  unexpected  difficul- 
ties, due  to  the  large  quantities  of  stone  remaining  on  the  site,  Mr. 
Kelly  fulfilled  all  the  terms  of  his  contract  in  a  creditable  and  satis&c- 
tory  manner,  resulting  in  a  substantial  and  durable  improvement  to  the 
wharf. 

ISSUES  OF  OBDNANCE  TO  SEACOAST  FORTIFICATIONS. 

The  following  guns,  mortars,  and  carriages  of  modem  construction 
have  been  issued  from  this  post  for  instiillation  in  seacoast  fortiiica' 
tions  built  especially  for  their  reception,  viz: 

To  Fort  Hamilton,  Now  York  Harbor,  one  lO-inch  B.L.  rifle,  steel. 

To  Fort  Wadsworth,  New  York  Harbor,  one  8-lnch  disappeariDg  carriage;  fi?e 
8-inch  B.  L.  rifles,  steel. 

To  Willets  lN)int,  Now  York  Harbor,  two  10-inch  B.  L.  rifles,  steel. 

To  Fort  Point,  San  Francisco,  Cal.,  two  10-inch  B.  L. rifles,  steel;  one  lO-inch  dis- 
appearing carriage. 

To  SiilJivans  Inland,  Charleston,  8.  C,  six  12-inch  B.  L.  mortars,  cast-iron,  steel- 
hooped ;  seven  spring-return  carriages  for  12-inch  mortars. 

RAILWAY. 

The  railway  pertaining  to  this  post,  and  by  which  connection  is  made 
with  the  Central  Kailroad  of  New  Jersey,  continues  to  fulfill  all  reqaire- 
lueiits,  and  i)roves  a  source  of  great  convenience  and  economy  in  con- 
nection with  the  movement  of  heavy  ordnance. 

The  road  has  been  improved  and  strengthened  during  the  year  by  the 
removal  of  old  and  worn-out  ties  and  rails  and  replacing  them  with  new 
ones.  All  that  i)()rtion  of  the  road  connecting  the  battery  with  the 
line  purchased  of  the  Central  Kailroad  has  been  thoroughly  ballasted, 
using  for  the  purpose  the  stone  taken  from  the  old  cribs  of  the  whsfff, 
as  described  above,  and  also  80  carloads  of  slag.  The  latter  proves  to 
be  an  excellent  ballast  on  sand,  and  the  substantial  character  and  dura- 
bility of  the  road  so  ballasted  have  been  greatly  increased.  The  ahip- 
ments  to  and  from  this  post  during  the  year  by  this  route  may  be 
summarized  as  follows : 

Total  received pounds..  6,594,637 

Total  shipped do 669)000 

Total  movement do 7,260,627 

Number  of  cars  loade<l  with  I'nited  States  property  upon  which  the  Gov- 
ernment paid  tho  transportation  oliarges 77 

Number  of  cars  loaded  with  United  States  property  upon  which  the  con- 
trat'tors  paid  the  trauspcjrtation  charges: 

For  the  Ordnance  I  )epartment 146 

For  the  Quartermaster's  Department 9 

For  the  li^ht-liouse  department 3 

For  the  Life-Saving  Service 11 

168 

Total  movement 245 

Very  respectfully,  your  obedient  servant, 

Frank  Heath, 

Captain,  Orfhrnnve  Department^  U,  S.  A.j  Commanding. 

The  Chief  of  Ordnance,  United  States  Army, 

Washington^  D.  C. 

(9838— Enc.  13) 
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SUMMARY  TABLES. 

Table  I. — Siege  rifles  and  hotoitzers,  breech-loading, 

[Bounds  given  in  bold-faoed  type  show  that  they  were  fired  for  two  objects.    These  rounds  are  not 

counted  in  the  total  for  the  gun.] 


Object  of  firing. 


Test  of— 

Maxim  smokeless  powder 

W.  -A.  smokeless  powder 

French  smokeless  powder 

Dn  Pout's  sphero-nexagonal  powder 

Mounting  and  to  determine  pressure  curve. 

Platform 

Proof  of  guns 

Proof  to  compare   Maxim   smokeless  and   Du 

Pout's  sphere- bezajgonal  powders 

Te«t  of  carriage  service 

Test  to  ascertain  the  maximum  velocity  obtaina- 
ble with  125-pound  shell  within  the  maximum 
pressure  prescribed  for  the  gun  and  without 
overstraining  the  carriage 


5-inch  rifle. 


Steel 
type. 


7 
5 


Total  for  gun. 


12 


Steel 
service. 


6 


5 
9 
7 
0 
50 

8 
42 


77 


7-inch  howitzer.  I 


Steel 
type. 


11 


18 


Steel 
service. 


Total 
for  ob- 
ject of 
firing. 


66 

70 


70 


24 
5 
5 
9 
7 

65 
120 

8 
49 


Table  II. — Rapid-fire  hreech-loading  rifles, 

[Bounds  given  in  boldfaced  type  show  that  they  were  fired  for  two  objects.    These  rounds  are  not 

counted  in  the  total  for  the  gun.] 


Object  of  firing. 


Test  of  gun — 

For  endurance 

For  rapidity 

With  dust 

With  excessive  charges 

With  defective  cartndges 

Working  of  breech  mechanism 

With  blowbacks 

After  rusting 

To  determine  — 

Strain  on  main  bolt  dnring  firing 

Velocities  and  pressures 

Charge  for  ooroite 

Accuracy  at  1  mile 

Accuracy  at  3,000  yards 

Kapidity  with  accuracy  at— 

500  yards 

l.OOb  yards 

5,000  yards 

Prove  fixed  ammunition  exposed  to  sun 

To  test  the  mounting  and  dfetennine  the  pressure 

curve  

To  obUin— 

Velocities  and  presanres 

Stan  dard  pressure 

Pressure  curve  with  cordite 

Pressure  curve  with  Maxim  smokeless  powder. 

Total  for  gun 


4inch 

Driggs 

(Navy). 


11 
24 
5 
5 
2 
6 
3 
3 


63 


4.7-inch 
Can6t 
(experi- 
mental). 


17 


36 


86 

4 
11 
15 

2 
13 
12 

4 


U4 


4.7-inch 
Arm- 
strong 
(experi- 
mental). 


ToUl 

for 

object 

of  firing. 


15 

5 
6 
8 
2 


26 


11 
41 
5 
5 
2 
42 
3 
3 

4 
36 

4 
11 
15 

2 
13 
12 

4 

15 

5 
6 
3 
2 
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TABI.E  n).— Breech-loading  rifled  mortart. 


Olject  of  firing. 
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Tabi.b  Y.—FialdgHni. 
RODDilii  gtvrti  in  bnld-faced  t]rpc<  itliuw  thnt  Ihoy  wenUnd  tor  liroot(>Hita.    ThcH  roimUli 


'fl. 
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5 
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P 

i 

IM 

if 

Test  nf- 

Fnuikriird  AriMial  Rartrldjce  ow«a,  3,!- 

1 

. 

_.^ 

18 
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Table  VI. — Tettt  ih  erploaion  oJiamfter  ami  tand. 
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7-liirli  Htivl  Hhelt  coatnliiiuK  3]  iwrikIs  n-et  giiD  colUni 
I   Kiptodrd  iArnn  oylindvr: 
1  S-J-lnrli  Kmiikfunl  AmenMl  •l«pl  Bhniiinel 

S.C-lurlil'nuikrordAnH'DiilHti.vlnlir^nel 


T.i1«l... 
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SUMMABT  OF  TESTS  OF  SMOKELESS  POWDERS. 

Sandy  Hook  PBovma  Ground, 

August  27^  1896. 

Sir  :  I  have  the  hoDor  to  sabmit  the  following  suram'ary  of  tests  of 
smokeless  i)owder8  made  at  this  post  during  the  fiscal  year  ended  June 
30,  1896. 

During  the  year  firings  have  been  conducted  with  powders  furnished 
by  the  American  Smokeless  Powder  Company,  the  Maxim  Powder  and 
Torpedo  Company,  the  California  Powder  Works  (Peyton  smokeless 
I)ow(ler),  the  Walsrode  Powder  Company,  and  the  Messrs.  Du  Pont.  Of 
foreign  ])owder8  firings  have  been  made  with  the  French  B.  N.  and 
English  Cordite.  The  objects  of  these  firings  have  been  to  determine 
the  ballistic  qualities  of  the  various  samples  submitted;  and  also  to 
secure  si)ecial  powders  of  four  different  varieties,  but  possessing  sub- 
stantially the  same  ballistic  qualities,  for  use  in  the  test  of  3.2-inch 
rifies  adapted  for  metallic  ammunition. 

iiuns  of  the  following  calibers  have  been  used  in  the  tests,  viz, 
6  pounder,  3.2  inch,  4.7iuch,  5inch,  7-inch  howitzer,  12-inch  rifle,  and 
12- inch  mortar.  In  the  tables  submitted  herewith  the  results  are  sepa- 
rated according  to  the  calibers  of  the  guns  and  the  objects  of  firing, 
viz,  the  tests  of  the  regular  samples  submitted  and  of  the  special 
powders  for  the  test  of  3.2-inch  rifles. 

AMERICAN  SMOKELESS  POWDER. 

But  few  firings  have  been  made  with  this  powder  during  the  year. 
The  tests  were  made  principally  for  the  information  of  the  manufactur- 
ers in  their  efforts  to  produce  a  powder  suitable  for  the  8-inch  B.  L,  rifle. 
No  samples  for  the  later  rifle  have  been  submitted  by  this  company. 

DRIGOS-SCHEOEDER  6.P0UKDER  R.  F.  GUN. 


Date. 


Charge. 


Sept.  23, 1886 


Projec- 
tile. 


Ll>$.  Oz. 


1    8 
1    e 


Pounds. 


e 

8 


Velocity.  Pressure. 


1,650 
1,972 


Feet.     I  Pounds. 


16,560 
22,946 


Remarks. 


rW.-A.  smokeless  powder,  grade 
XX,  /s  by  lU  inch;  grannlation, 
70;  20  per  cent  nitroglycerin. 
The  grains  were  solid  cylinders. 
The  powder  was  too  alow  for 
this  gun. 
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8.2-INCH  &L.RIFLE.  STEEL,  NO.l. 


DM.  11, 1895 
OoLK,  1B» 


ChBTER. 

Lbn.  Oi. 


1  ftU 

11 

1.411 

■■a. 

^■ 

i.*m 

■a. 

1,*17 

■a. 

6.INUH  B.  L.  RIFLE,  S 


™ES„% 


Vbyitach, 
nmbcrarnii- 


W.-A..  anile   XX,    ronaula  TS: 

C^UndrioaJ.  alxnit  I  IddIi  line^ 

uJntTBlly  in  dlrtCtioD  of  Ihrir  i 
lengtb  by  1  bole  about  A  ipcb  I 
in  aUmeter.    Powder  is  light    . 

r  cent  nltn 


>,2ST  ||  I 

iK        linrhidlamotar.AToobiTiato. 


WALSBODE  8UOKELES3  POWDEB. 


A  single  sample,  for  the  3.2-iacb  rifle,  was  submitted  by  the  Wds- 
rode  Powder  Company  of  New  York. 

3.S.INCII  n.  L.  KIFLE,  STIBEL,  NO.  1. 


/.6»,  Or.     PiHinrfj 


is  J 


W&larode  cumon.  Bo.  n.  Tbs 
gnlnii  Bretblntquire  dlikt,  A 
fntli  loDK  by, I  inch  wide  bj^ 
iDoh  tbick.    Powdu  ]■  yellow 


PEENCH   B.  N.   AMD    COEDITB. 

Firings  have  been  made  with  these  iiowders  from  the  6-inch  eiege 
giiii  and  4.7-iucb  Armstrong  rapid-fire  gun  in  connection  with  the  tue 
.  oC  the  free-recoil  carriage,  for  determining  pressure  carves.  The  pow- 
ders were  received  at  this  post,  B.  N.  September  16,  1893;  Cordite 
March  10,  1S92,  and  the  reaultn  are  principally  interesting  as  indicating 
that  smokeless  powders  can  be  stored  in  ordinary  powder  i  '    " 

without  deterioratiou. 
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S-INCH  B   L.  BO'LE,  STEEL,  SO.  11. 


Itau. 

Ch.rge. 

Lb:  Oz. 

J    0 
8    S 

Pcundt. 

It 
SSA 

Telocity,  'pnuon.                        Ramukg. 

1UJ2S.I8M 
Jiuwl.lSM 

iz  1 

1.771      1; 

1    TBI            3* 

7M  )   ™hC™MSiJl'     ■     ■■"'*■" 
900   1 

7M   iFTBiKh  •■DokelHS  B.  N..  fwS.!- 

.7INCH  ABUSTROMQ  K.  F.  GDN. 


-  n„  ,  (    36, 800  I 


MAXIM   SMOKELESS   POWDBB. 

The  Maxim  Powder  and  Torpedo  Company  has  been  exceedingly 
active  daring  the  year  in  prodociog  samples  of  powdera  adapted  to 
gnus  of  rariouB  ciilibers.  In  addition  to  the  special  powdera  for  the 
.'{.2  inch  ride,  firings  have  been  miide  with  most  excellent  results  with 
the  4.7-inch  Armstrong  E,  F,  gnu,  5-inch  siege  riHe,  7-incli  siege  how- 
itzer, 12-incb  mortar,  and  12-inch  rifle,  as  shown  by  the  following  tables. 
These  resalta  are  especially  interesting,  as,  with  the  exception  of  the 
•i-incb  rilte,  no  powders  of  American  manufacture  have  been  tested  in 
these  guns.  They  compare  favorably  with  the  best  results  obtained 
with  foreign  powders. 

(■INCH  B.  L.  SIEGE  RIFLE,  STEEL,  NO.  11. 


„.,., 

Chmrg.. 
Lbi.  Oi. 

'S- 

Velociij. 

,^ 

Ftil. 

JuDel2.1B>« 

a 

i.3te 

li 

2.  MO 

2.-W 

M 

2.X12 

Mailmimokelew.  SZ>,M.  P.,  «J. 

Tbe  pawdat  )■  cyllDdrlcsl  In 
ahapt.  ll-lDchM  in  Ii-ngtb  sdiI 
0.83^  luub  iB  dtunetar.  Tlie 
oDlor  is  duk  browD.  Euch 
(U  I  erain  la  plercnl  with  7  holes 
on   I    {n  the  dIrcctioD  nf  im  lanstb. 


li-tKCH  B.  L.  RtFI.E.  KIEGE,  STEEL,  NO.  S. 
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-a-INCH  B.  L.  RIPLE.  STKEL,  (iEEDOM  BREECH  MSCHAMISM.  KO,  1 

)»t«.         ,  Chirge. 


'■A- 

rr,. 

b™„^. 

!!■> 

1,&31 

2J,700 

'JT^'-^i^^^^rs^^f 

1,571 

lU  iBBglh. 

1.  L.  HOWITZER,  STEEL.  SO. 


i,wo      iftouo  I   f,^.ir'":,';"',i^r.n, 


and  apik^iTuic 
Tbe  liilTerFDvs 


In  proliablv  Ant  to 
dr.vlng  or  danilty. 


tn  jmmnli 
to  dlffarao 


T-IROX  MORTAR,  NO. 


»,a» 

""■5BD 

fonniUaffi* 

80, 400 

M,87S 

la-INCH  li.  L.  RIFLK.  STEEL.  NO.  1 


1,W2 

:rs 

1,847 

2i,10ci 

!,M7 

LDcbP-    [..HE,  I-incl.    in   diwn- 

alwut  A  inoh  In  dlunetor. 

T.INCH  ARMSTHONG  H.  F.  T.ON, 


-mi 

;(    33. 3*0 

1 

1      ^^■t.t 

y 

ima 

»ok«l<>« 

H 

P 

«. 

""■'' 

(    33,702 

I 

!.  L.  RIFLE,  STEKL,  Kl),  1 


45 

1,321 

1 

4& 

1,712 

) 

45 

1.74S 

( 

15 

i,aai 

1 

45 

1.B60  { 

45 

i.m  { 

« 

i.eiO|{ 

rli'lil.  i^im  powdar,  Htcwpt  In 
KninuVHlInD,  which  dilftreBDiill 
jitububly  daa  lo  deniKyor  dr;- 
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SPECIAL  POWDERS  FOR  3.2-lNCH  B.  L.  FIELD  RIFLES. 

For  the  purpose  of  securing  several  kinds  of  powders,  but  of  the 
same  ballistic  (lualities,  for  use  in  testing  certain  experimental  breech 
media  lisms  for  the  3.2-iuch  field  gun,  the  Department  issued  the  fol- 
lowing specifications,  dated  November  15,1895.  Under  these  specifi- 
cations samples  were  submitted  by  the  California  Powder  Works,  the 
Messrs.  Du  Pont,  and  the  Maxim  Powder  and  Torpedo  Company.  The 
necessary  powders  of  each  variety  were  obtained,  and  the  tests  of  the 
breech  mechanisms  are  now  in  progress. 

SPECIFICATIONS. 

These  specifications  are  intended  for  the  procurement  of  several 
kinds  of  smokeless  powder  for  tests  in  the  3.2-inch  field  gun,  with  special 
reference  to  a  determination  of  their  value  as  cannon  ])owders,  viz : 

1.  Powder  of  the  same  composition  as  the  Peyton  smokeless  powder 
for  cannon,  recently  tested  by  the  Department. 

2.  Powder  of  the  same  composition  as  the  Maxim- Schiipphaus  smoke- 
less powder  for  cannon,  recently  tested  by  the  Department. 

3.  A  plain  gun-cotton  powder  containing  no  nitroglycerin. 

4.  Powder  having  essentially  the  composition,  75  per  cent  low  grade 
or  nitrocotton,  and  25  per  cent  nitroglycerin. 

The  field  gun  powders  must  fulfill  the  service  requirements  of  a 
I>owder  adapted  to  the  3.2  inch  B.  L.  field  gun  with  fixed  ammunition. 
They  will  be  used  to  test  experimental  breech  mechanisms  for  the  3.2- 
inch  field  gun,  and  at  the  same  time  to  compare  the  erosive  effects  of 
the  powders. 

Ballixtie  qualities, — Each  lot  must  show  for  acceptance  the  ballistic 
qualities  stilted  for  the  kind  of  powder  as  follows :  For  3.2-inch  field 
gun,  with  metallic  cartridge  case  affording  50  cubic  inches  powder 
space  and  projectile  weighing  16J  pounds,  a  muzzle  velocity  of  1,150 
feet  per  second,  with  a  maximum  pressure  not  less  than  27,000  pounds 
per  s(juare  inch,  nor  greater  than  30,000  i>ounds  per  square  inch. 

The  results  obtained  with  the  samples  submitted  are  as  follows: 

3.2-INCH  B.  L.  RIFLE,  STEEL,  GERDOM  BREECH  MECHANISM,  NO.  1. 


Date. 


Apr.  13.  1896 
Apr.  14, 1806 


Charge. 


Lb*.  Oz. 
1  2 
0  15i 
0  15 
0  14i 
0  14] 
0  14} 
0  14} 


1     3 
1     4 


i     Apr.  10. 1896  1     5| 


Proiec- 
life. 

Velocity. 

Pounds. 

Feet. 

16i-« 

1,633 

16t"„ 

1,483 

1«t"« 

1.453 

16,'« 

1,412 

left 

1,425 

16,-n 

1,431 

16,-, 

1,429 

16A 

1,471 

1<^A 

1,536 

1»t"« 

1,417 

Pressure. 


Pounds. 
41,900 
32,640 
31,  690 
28.  720 
29,080 
30,220 
29,400 


23,960 
27,200 


Remarks. 


27,945 


Maxim  smokeless,  M.  P.,  2  B.; 
granulation,  1,708.  The  grain 
of  this  powder  is  cylintlrical, 
lenr^th  i  inch,  diameter  ^  inch, 
ana  is  pierced  with  7  holes 
parallel  to  its  length.  Color, 
brown. 

Maxim  smokeless,  M.  P.,  2  B. ; 
ballistite.  The  grains  of  this 
powder  are  cylindrical,  length 
I  inch,  diameter  4  inch,  and  are 

1>ierced  with  7  holes  parallel  to 
ts  length.  The  grain  is  trans- 
lucent and  of  a  golden-yellow 
color. 
Da  Pont's  smokeless,  No.  63. 
This  powder  is  a  cylindrical 
^^in  /o  inch  in  length  and  ^ 
inch  in  diameter.  It  is  piercea 
with  7  holes  in  the  direction 
of  its  length.    The  form  of  the 

Sain  is  identical  with  that  of 
axim  powder.    The  color  is 
a  dirty  cream. 
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8.2-nfCH  B.  L.  BIFLE,  STEEL,  GBBDOU  BKEECH  UECHANISH.  Ba  1— OcnUmMl 


Thin  in  B  wiuitre.  Aki-gmiaall 

pOVdbT     tiaVlUJC    A     glAllbg    of 

KTHeiIilUv    Enoh  side  nT  »ciiur» 
IB  nlwat  A  locb,  tod  tbo  ttilek- 

iiiob.    rarlloll;  burneil  j^niiu 

^Dii'  I>DBl'a  anoltelesa,  No.  C«. 
Tbit  iHmder  dlfl^n  fram  Ka. 
SI  Id  tkat  Uiv  gntiDsiUEAiDrb 
in  fblukoBHs.  Full^y  bonad 
gTnLiib  fuuad  in  bore- 
rs vton  imokelonii.  Etcbralnaf 
tbiK  inwder  1b  famud  afS  tni»^ 
on  tf<a  pyramldH  plHed  with  ihfllr 
(owpr|iart4ih>^tbe~   *■>*---»---- 


R^i'Uingulu.  The  leDglh  or  Ihs 
(.TKtn  r^  nboat  A  iDcb,  width  A 
inrU,  buiBbtAlnch.  TheBOW- 
iliT  ba«  A  gtAKinff  of  eTflphitL 
wblcli  cnn  &  nnHTUy  rubbed  ii£ 
disijlnyiuM  ■  jbUow  crmin  bo- 
ruwih.  iteimakeisofalight- 
ETnycolnr,  vhi<ihdiutpil«np' 
bUvHadhiuadluenieitbladdDr. 
Du  1-ont'a  vnokaleu.  So.  SB. 
Tbla  powdw  Is  Sat  ermioed.  lfa« 
upper  and  lower  BarfURu  uf  tb« 
gi.iinji  Iwinn  nqnaro.  The  puir- 
liiT  lii.H  a  glasing  of  grapbile. 
Jlii,i,.Tiw.infloraiduotM(urB,,V 


Uar.  i.  ISM 

.M. 

» 

■,.», 

'■^ 

miikB  b«iDK 


Dokeleu.    Xa. 


afains  b«iDg  «qaire.  Tb«  pow- 
der bas  a  glDilBg  of  gapUn. 
UliueualoniiaraUeor  sqiiitn.  A 
inrh;  thlckDera,  ^  iDCh;  gnn- 


Tbit  powilnr  la  flut  enjoed  and 

Tbu  grnlnt    bare  a    Bmoother 
IliilBlilbBD  tboi«ofNos.  Maad 
Gl>.     Graniilatloii,  3.«M. 
[aiitd     amuLelnaa,    M.    P.',  B;' 

ultrDi£[vf-BrJn  and  Tb  per  cent 
tola  bio' pyroiyline.  wfth  una 
iiddHl  OB  a    noatnllMi.     The 

Srslna  an>  ojliiHlrioal.  1!%e 
iDphnr  theaTllnd«TlallDoh 
aodn-idlh  ^tiioh.  Escb  grain 
Is  pierced  with  7  holeg  parallel 
to  {h»  elumenla  oflhe  citiader. 
Thnpuwdsrisof  an  amberenlor 
uud  Is  trrmBluceal. 
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3.2-tKCH  B.  L.  RIFLE,  STBEL,  KO.  1. 
r.         I  Ch«rge.      ''l^      Velodty.  1 


lAt.Oi. 


Pouadt. 


ISA 


ISi 


!Sft 


MDokeleu.  Mo.  G3.  The 
1  gnins  of  powder  are  Bat  and 
I  aqiiBreBhaiwd.  Thsatduofthe 
pain  arB  aboot  /,  Inch  uid  A 
i  Inoh  thick,  and  bave  a  jclatlng 
.of  gnpliits.  Uurnlnft  nalna 
j  projected  fW>Tn  ^n  and  par- 
.1     ilaJly  burned  giaina  fmiud  in 

jiDuFonl'BKmokelsas.No.S:.    The 

il     po«d*[  la  gquare  iihapAd  and 

Hat  gtalned.    Th«  otilea  ol  (be 

I      powder  hnn  a  glailog  of  grapb- 

I     dual  In  bBDctVinK.     Itiiaplain 

I      throirn  from  gun  and  partiallj 

The  site   of   nsrtlBlly  bomed 


nriT...  r.iiiinlardl9kaaboD(0.3» 
ijir)i  Icpii^  bv  0.38  Ineb  wtde  by 
VMX  i[j.h  thifk.    The  color  & 


■^ 


34,4S7  I 

8o!s«0  I 

22.870  { 

3li2«0  ] 


nokeleei,    No,    SI. 


DDg     by   O.M   Inch 


3.2  INCH  B.  L.  BtFLB,  STEEL.  GERDOM  BREECH  UECHAKI8M,  Ha  1. 


t^l 


1,«3R 
1.3M 
l.:iM 
1.3«e 


iceiT«dN^ 


3.1.I\'CH  B.  L.  RITXE.  STEEL.  QERDOM  BREECH  MECHANISM,  NO.  1. 


!{3 


Muim 


imokeleu,  B2*.  H.  P.,  3  B 

The  grain  of  this  pov-  ] 

>.detl»cyllndrical.  Jfnch  , 

28.««  1   N/      loncbjAitieblndi«in»  , 
I    ter.  and   plsrced  with  i  halen 

'ong  parallel  to  Ita  elementa.  | 


3.2'INCn  B.  L.  RIFLE.  STEEL,  N».  1 


fDu  Pant's  amoke1eu,3S-A.    Tha 


eoj^h  by  T  amall  b 


I 
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3.2  INCH  B.  L.  RIFLE,  STEEL,  GERDOM  BREECH  MECHANISM,  NO.l. 


Dat«. 


Charge. 


''nr  '^*i<>'="y 


Presaare. 


Remarks. 


n 


May  8.  1896 


I 


May  21, 1896 


Jiinol  1.1896 


June  27.1896 


1    *i 


1  2 
1  5 
1    5 


0  15    , 

1  U  ■ 

1     U 


1    4 
1    4i 


16,'',  ■        1,418  I      26,540 


16A 


16,-, 
16 1". 


1     4i 

!«,"« 

1     5^ 

18,-« 

1    5k 

ifir. 

1.302 
1.504 
1,500 


1,315 
1,456 
1,468 


1.399 
1.461 
1,447 


1,394 
1,440 
1,443 


I 


19,  n.'vo 

27, 40U 
26,180 


Lbs.  Oz.  '  P^ntnds.       Feat.        Pounds. 


I 


{ 


19,460 
25,300 
26.560 


24,244 
27. 782 
26,927 


24,480 
26.460 
26,440 


Da  Font's  smokeless.  No.  71. 
The  grains  of  this  powder  are 
cylinurical;  length  /^  inch,  di- 
ameter A  inch,  and  are  iiierct^l 
with  7  iioles  parallel  to  their 
lengths. 

Dn  Pont's  smokelesH,  No.  1.  1896. 
The  grains  of  this  powder  are 
S(|uare  disks  ahout  0.057  inrh 
thick  and  0.30  inrh  on  a  side. 
Tliey  are  translncent.  and  when 
held'  up  to  the  light  the  color  is 
.    greenish  vellow. 

Dii  Pont'a  (>allistite.  lot  1  A.  18M. 
The  graina  of  thia  powder  are 
thin  and  approzimatelj  Hqaare 
dinks  from  0.35  to  0.37  meh  on  a 
side  and  from  0.035  to  0.015  inch 
thick.  They  are  transliu'eut. 
and  when  h'eld  up  to  the  light 
the  color  is  a  greenish  yellow. 

Dn  Font's  sample  2  A.  1890.     The 

grains  of  this  powder  arc  cylin- 
rical  and  pierced  with  7  i*mall 
holes.  The  loagth  is  aboutJ| 
inch  and  diameter  about  0.28 
inch.  Color,  grayish  yellow. 
There  were  no  unoumed 
grains. 
Dii  Font's  smokeless,  2  B,  1896. 
The  grain  <f  this  powder  is 
cylindrical,  0.49  inch  in  length 
and  al>ont  0.2K5  inch  in  diame- 
ter, ))ierce<l  with  7  holes  in  the 
direction  of  its  length.  The 
color  is  that  of  a  dirty  cream. 
No  uubumed  grains. 


I 


3.2.INCII  B.  L.  RIFLE.  NO.  52,  CONVERTED  TO  DASHIEL  BREECH  MECHANISM. 


June  30,1896 


5g  I 
58  ! 
58 


16i"c  ' 

i«rfl , 


1,480 
l.,500 
1,493 


27,600 
28.964 
29,  500 
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iDu  Font's  smokeless,  2  B,  1886; 
composition  '*  O." 


Very  respectfully,  your  obedient  servant, 

Frank  Heath, 

Captain^  Ordnunce  Department^  U,  8.  A.,  Commanding, 

The  Chief  of  Ordnance,  United  States  Army, 

Washinytonj  2>.  O. 
(17054) 
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range  tables  for  s.6-inch  b.  l.  field  gun, 

Sandy  Hook  Proving  Ground, 

October  8,  1895. 

Sir  :  Pursuant  to  your  verbal  directions,  I  have  the  honor  to  submit 
the  following  report  on  the  firings  conducted  for  the  purpose  of  verify- 
ing the  range  table  computed  for  the  3.6-inch  B.  L.  rifle. 

This  firing  was  done  with  the  3.6-inch  B.  L.  rifle  No.  13,  and  continued 
whenever  practicable  from  July  20, 1895,  until  finished,  August  28, 1895. 

Du  Pout's  spherO'hexagonal  powder,  U.  F.,  lot  20,  having  given  very 
satisfactory  results  in  the  3.2-iuch  B.  L.  rifle,  it  was  first  selected  for 
trial  in  this  firing.  After  a  number  of  rounds  had  been  fired  with  it,  it 
was  given  up  because  of  the  excessive  variation  in  velocity  with  the 
same  charge.  This  powder,  as  well  as  the  U.  F.,  lot  3,  thereafter  used, 
was  carefully  mixed  by  hand  in  such  a  quantity  as  to  be  more  than 
enough  for  the  rounds  contemplated  in  this  work. 

Du  Pout's  spherohexagonal,  U.  F.,  lot  3,  was  then  tried,  and  a  charge 
of  4  pounds  7  ounces,  giving  a  muzzle  velocity  of  1,547.3  feet  per  second, 
was  selected.  The  instrumental  velocity  was  reduced  to  the  muzzle  by 
Ingalls's  formula. 

All  firings  to  determine  the  charge  were  done  from  the  field  platform, 
but  all  subsequent  rounds  were  fired  from  the  clay  bed  near  the  6- 
pounder  platform.  This  was  done  because  the  conditions  there  were 
considered  more  nearly  like  those  existing  in  actual  service  than  if  the 
gun  were  fired  from  a  concrete  platform  or  on  the  sand. 

Before  firing  for  range  the  angle  of  jump  for  each  degree  up  to  10 
degrees  was  determined  in  the  following  manner:  A  screen  composed 
of  inch  boards  was  placed  at  a  distance  of  100  feet  from  the  muzzle, 
and  the  gun  fired  at  it  with  angles  of  elevation  of  30',  1°,  2^,  etc.,  up 
to  lOo.  The  point  where  the  axis  of  the  bore  (prolonged)'  pierced  the 
screen  was  determined  by  the  bore  sights  and  a  marker  at  the  screen. 
The  time  of  flight,  T,  to  the  screen  was  calculated  by  Ingalls's  formula. 

The  height  of  the  center  of  the  shot  hole  above  the  point  where  the 
axis  of  the  bore  (prolonged)  pierced  the  screen  plus  the  amount  of  fall 
of  the  projectile  in  the  time,  T,  gave  the  increase  of  the  tangent  line  of 
the  angle  of  departure  over  that  of  the  angle  of  elevation  (taking 
the  distance  to  the  screen  from  the  muzzle  of  the  gun  when  level  as  the 
radius).  Adding  this  increase  to  the  tangent  line  of  the  angle  of  ele- 
vation by  the  quadrant,  the  angle  of  departure  was  determined,  and 
subtracting  from  it  the  angle  of  elevation  by  the  quadrant  the  angle  of 
jump  was  obtained. 

Forty-four  rounds  in  all  were  fired  to  determine  the  jump.  The  rounds 
marked  R  in  the  firing  record  were  rejected.  This  was  done  not  only 
because  the  jump  deduced  from  them  varied  greatly  from  others  at  the 
same  elevation,  but  also  because  they  were  inconsistent  with  all  others 
obtained  at  th^t  time.  The  mean  angle  of  jump  for  any  elevation  was 
determined  by  taking  the  mean  increase  of  the  tangent  lines  of  the 
angle  of  departure  over  that  of  the  angle  of  elevation  and  computing 
the  jump  from  this  mean.  This  was  done  to  save  the  time  that  would 
be  spent  iu  computing  the  jump  for  each  round  at  the  same  elevation, 
and  taking  the  mean  of  these.  167 
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It  will  be  seeu  froui  the  results  that  the  jump  varies  considerably 
from  round  to  round.  This,  however,  is  to  be  expected  when  the  nature 
of  the  ground  is  considered.  It  was  found  necessary  to  put  a  3iDch 
plank  under  the  trail  to  prevent  the  latter  from  tearing  up  the  groond. 

The  jump  having  been  determined,  the  tiring  for  range  was  begun 
and  continued  whenever  possible  until  tinished.  To  avoid  delay  the 
tiring  was  not  confined  to  days  when  there  was  no  wind,  bat  this  effect 
was  left  to  be  corrected  by  wind  formuhe. 

The  distance  of  the  point  of  fall  of  each  shot  from  the  muzzle  was 
determined  by  triangulation,  and  the  distance  of  the  point  of  fall  above 
or  below  the  muzzle  of  the  gun  by  leveling.  The  leveling  was  done  by 
me  and  the  triangulation  by  Mr.  Tinlin  under  my  direction.  Great 
care  had  to  be  exercised  in  the  triangulation  because  the  irregolar  shore 
line  and  the  proximity  of  the  woods  to  the  high-water  mark  made  the 
triangles  used  much  more  acute  than  was  desired.  The  irregalarity  of 
the  surface  of  the  ground  also  made  the  measurement  of  the  base  lines 
ditficult.  Where  the  surface  was  very  irregular  posts  were  driven  in, 
their  tr)ps  leveled  with  the  level,  and  the  measurements  made  on  them. 
All  distances  were  determined  by  two  independent  triangulations  and 
a  mean  of  the  results  taken.  The  distances  to  the  origins  of  the  targets 
fired  August  13, 14,  and  20,  so  measured,  agreed  within  1  yard;  the  dis- 
tances to  the  origin  of  the  target  fired  August  28,  measareid  by  two 
independent  triangulations,  agreed  within  2  yards.  In  computing  the 
correction  due  to  the  distance  of  the  point  of  fall  below  the  horizontal 
plane  through  the  muzzle  of  the  gun  it  was  found  sufficiently  accurate  to 
estimate  the  angle  of  fall  from  a  consideration  of  the  angle  of  departure 
and  the  observed  range. 

In  calculating  the  correction  due  to  the  wind,  the  formula  of  Major 
Muzeau  of  the  French  Artillery  was  used.  This  formula  is  given  on 
page  172  of  Ingalls's  Hand  Book  of  Problems  in  Direct  Fire  and  is  as 
follows : 

A^=Wpf  T  —  ^-  y/9^  1    )  in  A;^;  is  the  correction  due  to  the  wind. 

Wj,=the  component  of  the  velocity  of  the  wind  parallel  to  the  planeof 

fire  in  feet  i)er  second. 

T=time  of  tlight. 

X=observed  range  in  feet. 

V= muzzle  velocity. 

^=angle  of  departure. 

V^  sin  2  u) 
a= 

f7=acceleration  of  gravity. 

The  observed  time  of  flight  not  being  considered  accurate,  the  time 
of  flight  was  calculated  by  Ingalls's  wind  formula,  as  follows: 

Using  the  observed  range  and  the  time  of  flight  calculated  in  still  air, 
determine  the  value  of  v-\:  Wp  by  the  formula 

S  (r.-L  Wp)=^-  =*-^    -»^+S(ViWp) 
Having  vi:  Wp  recalculate  the  time  of  flight  by  the  formula 

The  value  of    J  for  each  round  was  determined  by  dividing  the 

weight  in  grains  of  1  cubic  foot  of  air  at  (52'^  F.,  30"  barometer,  and  two- 
thirds  saturation,  by  the  weight  in  grains  of  1  cubic  foot  of  air  at  the 
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temperatare,  barometer,  and  state  of  saturation  that  obtained  at  the 
instant  the  gun  was  fired.  These  valaes  were  taken  from  the  table  pre- 
pared by  Capt.  (now  Maj.  and  Paymaster)  Charles  E.  Kilbourne,  Signal 

w 
Corps,   published  January  1,  1892.      The  value  of  ^  was  taken  at 

1.5432.  The  value  of  c  was  assumed  as  0.93  as  in  the  preliminary  cal- 
culation for  the  range  table.  As  will  be  seen  by  a  consideration  of  the 
reduced  ranges,  the  value  of  c  is  not  constant,  but  variable.  However, 
as  it  only  enters  into  the  value  of  the  corrections,  it  is  not  thought  that 
the  results  are  much  affected  thereby. 

The  value  of  log  C  for  62°  F.,  30"  barometer,  and  two-thirds  satu- 
ration, calculated  as  above,  was  found  to  be  0.22186.  This  is  taken  as 
the  standard  value. 

To  reduce  the  ranges  (corrected  for  level  of  point  of  fall  and  for  wind) 
to  the  ranges  under  standard  conditions  of  the  air,  the  following  method 
was  pursued:  From  the  formula  sin  2  <^  =  A  C  it  is  seen  that  the  prod- 
uct A  C  is  constant  for  the  same  angle  of  departure. 

Let  Ai  and  C|  be  the  values  under  the  conditions  existing  when  the 
gun  is  fired,  and  let  Ao  and  Co  be  the  values  under  the  standard  con- 
ditions of  the  air.  Then  A|  Ci  =  Ao  Co.  Dividing  the  range  (corrected 
for  level  of  point  of  fall  and  for  wind)  by  Cj,  and  entering  Table  A 
with  the  value  of  z^  resulting,  we  take  from  it  the  value  of  Aj.    Then 

A  C 

Ao  =    f^^\  *^^d  entering  Table  A  again  with  this  value  of  Ao,  we 

obtain  the  value  of  Zo,  which  multiplied  by  Co  will  give  the  value  of 
Xo,  or  the  range  reduced  to  standard  conditions  of  the  air. 

This  method  of  reducing  the  range  to  standard  conditions  of  the  air 
was  reached  in  a  discussion  of  the  subject  with  Lieutenant  Whistler, 
Fifth  Artillery.    It  is  thought  to  be  very  satisfactory. 

A  consideration  of  the  results  obtained  (see  Table  1)  shows  that  the 
mean  reduced  range  obtained  August  13  with  a  value  of  ^  =  1°  39'  39'' 
was  1,134.21  yards.  The  range  corresponding  to  the  same  value  of  (p 
taken  by  interpolation  from  the  table  is  1,169.^  yards,  greater  than  the 
former  range  by  35.43  yards. 

Tlie  mean  reduced  range  obtained  August  14  was  2,167.47  yards,  with 
a  value  of  ^=3^  35'  17".  The  corresponding  range  from  the  table  is 
2,123.45  yards,  less  than  the  former  range  by  44.02  yards. 

The  mean  reduced  range  obtained  August  20  was  3,183.72  yards,  with 
a  value  of  ^=6^  04'  32".  The  corresponding  range  from  the  table  is 
3,085.49  yards,  less  than  the  former  range  by  98.23  yards. 

The  mean  reduced  range  obtained  August  28  was  4,352.53  yards,  with 
a  value  of  <^=9o  12'  41".  The  corresponding  range  from  the  table  is 
4,060.4  yards,  less  than  the  former  range  by  292.13  yards. 

The  values  of  c  corresponding  to  the  reduced  ranges  above  are  1.0995 
for  the  mean  reduced  range  obtained  August  13,  0.86724  for  that 
obtained  August  14,  0.84  for  the  mean  reduced  range  obtained  August 
20,  1895,  and  0.7577  for  that  obtained  August  28,  1895. 

The  circumstances  of  fire,  the  observed  results,  and  the  different 
corrections  and  reductions  compiled  in  the  form  of  a  table  are  herewith 
submitted. 

Very  respectlfully,  your  obedient  servant, 

COLDEN  L'H.  RUGGLES, 

First  Lieutenant  J  Ordnance  Department,  U.  8.  A. 

The  Commanding  Officer,  Sandy  Hook  Proving  Ground, 
(8425) 
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BAnCiE   TABLES. 

Office  df  the  Chief  of  Obdxamcb,  U.  S.  A., 

Watiliiiiffton,  D.  6'.,  Febrvary  J,  lf^6. 

Tbe  tblloTring  are  the  corrected  range  tables  based  upon  the  preced- 
ing report  of  llriiif;s,  except  that  h8  regards  tbe  veiglit  of  powder 
charge  for  wliieh  the  Btandaid  weiglit  of  spbero-hexagonal  U.  B. 
powder  (-1  pounds  H  oiiiict's)  required  \u  give  a  muzzle  velocity  of  1,550 
feet  per  second  with  i>roJe<-tiIe  of  1^0  ponnds,  i.s  taken. 

Ill  order  to  make  the  ranges  of  the  corrected  range  tables  approxi- 
mate closely  to  the  measiireil  ranges,  a  series  of  valaes  are  assigned  to 
the  coeflicient  of  reilnction,  c,  instoad  of  nsing  a  constant  value  for  thia 
factor.  These  values  decrease  with  the  range.  Tbe  correspoDdmg 
values  of  the  ballii^tic  coefQcient,  C,  are  estimated  for  an  atmosphere 
tno-thirds  saturated  with  moisture. 

For  the  common  shell,  the  values  of  <'  are,  for  given  ranges,  as  fol- 
lows: One  thousand  yards.  c=1.09;  l.',000  yards,  c=0.94;  3,000  ywds, 
0=0.84;  4,000  yards,  c =0.78.  For  the  shrapnel,  these  values  are  malli- 
pliedby  the  ratio -^j  which  reprcsentstbe  increase  in  thecoefficientof   ■ 

sbrapnel  over  shell,  as  determined  from  tbe  tests  of  similar  projectilefi 
of  3.2-incb  caliber  (see  appendix  22,  Iteiwvt  of  tbe  Chief  of  Ordnance, 
U.  S.  A.,  1894). 

EAXGE  TABLE  FOR  3.6.INCII  U.  1-.  RIFLK,  STEEL,  WTTH  COMMON  SHELL. 

ghell.  fillM  and  ftieea ponndi..  20 

Bursting  tharei-.  niorIarpowd» do 998 

Length  of  abell incfaM..  11.114 

I'owiler  rliarce,  sphero-besaj^ouu],  l".  K poaiids..    1.1875 

Mnzxlc  velocilj- fbtt  per  Becaiid..     1,SW 

This  range  table  is  base<l  u{>on  firings  made  at  the  Sandy  Hook 
Proving  tiriiinul  in  IS'.lo  (84125  ■, 

The  angle  of  Jump  varies  from  about  18  minutes  at  1  degree  to  12 
niinntes  at  10  dejn'ees  elevation.  Its  value  has  been  deducted  in  the 
column  of  "  Elevation," 

Each  division  of  tbe  horizontal  scale  of  the  ;i.G-inch  breech  sighta 
now  in  use  equals  one  three  himdred-and-forty-fifth  part  of  the  dis- 
tance between  sights,  thus  giving  a  correction  of  about  0.9  of  a  foot  ita 
dellectiiin  for  each  HX)  yards  of  the  range.  This  variation  is  tabulated 
under  the  headin;r  "Detiection  for  one  division  of  the  horizontal  scale." 

The  scale  of  yards  for  shell,  on  the  front  face  of  the  sight,  ia  marked 
for  each  UHi  ya'nls  of  i allure  ami  is  read  from  an  index  line  on  the  Bf''"* 
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S.6.iiick  B.  L.  rifie. 

[Hhell,  20  poundfl.    Muitle  velocity,  1,550  f«et  per  Mcond-] 
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RANGE  TABLE  FOR  3.6-INCH  B.  L.  RIFLE,  STEEL,  WITH  SHRAPNEL. 

Shrapnel,  filled  and  fused ponmUi-.  20.0 

Bursting  charge,  rifle  powder ounces..     4.0 

Length  of  shrapnel inches..  11.24 

Powder  charge,  sphero-hexagonal,  U.  R pounds . .     4. 1875 

Muzzle  velocity feet  per  second . .      1,560 

This  rauge  table  is  based  apoii  firings  made  at  the  Sandy  Hook  Prov- 
ing Ground  in  1895  (8425). 

The  angle  of  jump  varies  from  about  18  minutes  at  1  degree  to  12 
minutes  at  10  degrees  elevation.  Its  value  has  been  deducted  in  the 
column  of  "  Elevation." 

The  scale  of  yards  for  shrapnel,  on  the  rear  face  of  the  breech  sight, 
left  side,  is  arranged  with  diagonal  lines  to  be  read  in  the  same  manner 
as  the  degree  scale.  Each  diagonal  embraces  250  yards  of  range,  and 
there  are  five  divisions  on  the  upper  edge  of  the  slide  by  which  this 
space  is  subdivided  so  that  intervals  of  50  yards  in  range  are  read 
directly  from  the  scale. 

The  tabular  numbers  of  the  (column  ''  Differs  from  shell "  indicate  the 
necessary  increase  of  elevation  In  passing  from  shell  to  shrapnel  firing 
to  attain  the  same  range. 

FUSE   SCALE. 

The  fuse  scale  is  based  ui)on  the  time  of  burning  in  flight.  Each  unit 
(representing  1  second)  is  divided  into  six  parts.  The  **  units ^  are 
numbered  and  marked  by  through  holes  in  the  fuse  cover. 

The  tabular  numbers  of  the  column  '* Divisions"  indicate  the  point 
of  the  time  train  to  be  cut  for  each  range.  These  numbers  correspond 
to  a  time  of  flight  which  is  generally  less  than  the  tabulated  time  of 
flight  by  an  amount  required  to  (*.ause  the  shrapnel  to  burst  at  a  point 
within  a  distance  of  75  yards  short  of  the  target. 

The  bursting  interval  may  be  regulated  by  lengthening  or  shortening 
the  cut  of  the  fuse  scale — using  the  tabular  numbers  of  the  column 
"Variation  in  range,  1  subdivision." 

A  common  rule  for  height  of  burst  is  that  the  height  above  ground 
should  not  exceed  1  foot  for  each  100  yards  of  range  (5  feet  at  600, 10 
feet  at  1,000,  20  feet  at  2,000  yards,  etc.),  or  should,  for  every  range,  be 
below  a  prolonged  line  inclined  10  minutes  above  the  line  joining  gun 
and  foot  of  target. 

An  observed  height  of  burst  may  be  regulated  by  the  tabular  numbers 
of  the  column  "Change  in  height  of  burst  for  1  minute  elevation." 

Example,  illustrated  by  tabular  numbers:  Suppose  the  gun  to  be 
ranged  to  strike  at  the  foot  of  the  target  at  2,000  yards.  Tlie  bursting 
interval  for  the  prescribed  cut  of  5  units  and  0  sixth  is  then  0.1  of  a 
second,  or  d^j  x  58  -i-  ^J  35  yards  short  of  the  target.  By  the  "inclina- 
tion of  fall"  (1  yard  in  12)  the  height  of  burst  would  be  (36  x  3  -=- 12) 
about  9  feet.  If  it  were  desired  to  increase  this  height  to  16  feet,  for 
example,  the  0  feet  additional  would  be  oTt)tained  by  giving  3  minutes 
(of  arc)  more  elevation  to  tlie  gun,  since,  at  this  range,  1  minute  corre- 
sponds to  a  change  of  1.7  feet  in  the  height  of  burst. 


RANGE    TABLES    FOB   S.6-INCH   B.  L.  FIBLD   OUN. 
3.6-indt  B.  I.  riJU. 

[Shrapbel,  ID  poqiid*.    Ua»le  velodt;,  1,U0  f«at  per  Mcond.] 
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Record  of  firing  with  3,6'iiich  B,  L.  rifle,  $1eel,  No.  IS,  WaierrliH 

(Object  of  firing,  to  dtttennine  oharge  to  gif« 


Date. 

1895. 
July  20 

July  20 

Jolv  20 

Jaly  20 

Jnly  20 

July  20 

July  20 

July  20 

July  20 

July  20 

July  20 

July  20 
July  22 
July  22 

July  22 

July  22 

Jnly  22 
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July  22 
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APPENDIX   16. 

!  of  firing  with  .".^inch  B.  I.,  rijie,  iKerl,  i'o.  IS,  TTaltrrlU 
|Oy™t  or  flriog,  tQ  dBtermine  charge  U.  rI 


NQ.of__ 
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RANGE   TABLES   FOR   3.6-INCH   B.  L.  FIELD   OUN. 


179 


JrMmal,  at  Sandy  Book  Proving  G round,  from  July  20  to  24,  i^!?^'.— Continued. 
»taii(l:ir«l  initial  velocity  (1,550  feet  i)er  second)]. 


SiMH-ial  remarks  about  each  fire,  snch  an  effect  on 
piere.  action  <»f  hrwcli  mechanism,  con»iinip- 
tion  (»f  powder.  Huund  of  projectile  in  flight, 
scattering  of  tra;:;ments,  etc. 


Wanning  ohargen 


First  primer  faik'd 


Warmin;:  <'ljarjj.« 


FitMt  primer  failed 


General  remarks. 


Gun  monntf^l  on  Bnffington  steel  field  carriage, 

No.  13.  1»ow  spring  brakes. 
Cannon  friction  ])rimers.  mo<lel  1887,  Frankford 

Arsenal,  S<'ptember.  1890. 
Fired  into  fiehl  butt  No.  I. 
32,000  coppers  of  1890. 


APPENDIX  16. 

Itewrd  o/fiHng  with  3.6'i%tih  B.  L.  rifie,  ttetl,  No.  IS,  Watenlitt  Jrinwl, 
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at  Sandy  Hook  Proving  Ground,  from  July  SO  to  August  28,  1895, 
determine  Jump.] 


B«coil. 
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6      0 
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0 
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6 

4 
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Wind  from  rear,  0^, 
20  miles  an  honr ; 
barometer.  29.88; 
thermometer,  77° ; 
humidity,  78. 


0 
0 
6 
6 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 


I  J 


Wind  from  rear  and 
right,  300,10  miles 
an  hour ;  barome- 
ter,  30.10:  ther- ' 
mometer,750;  bu 
midity,  51. 


Wind  from  right 
and  Aront,  45°,  10 
miles  an  hour ;  ba- 
rometer  30.15;' 
thermometer,  80^ ; 
humidity.  71. 

Wind  from  right 
and  rear,  30^,  10 
mileaanhour;  ba- 
rometer. 30.08;' 
thermometer,  80^ ; 
humidity,  72. 


Wind  from  right 
and  front,  20° ;  15 
miles  an  hour;  ba- 
rometer, 30.14; 
thermometer,  78°; 
humidity,  71. 


8 

V 

0 
6 

........................ 

9 

8 

6 
0 

1 

7 

0 
6 
0 
0 
0 
0 
0 

7 

8 

10 

10 

10 

8 

9 

0 
0 

0 

8 

10 

9 

0 

Special  remarks  about  each 
Are,  such  as  effect  on  piece, 
action  of  breech  mechanism . 
consumption  of  powder, 
sound  of  projectile  in  flight, 
scattering  of  fragments,  etc. 


I  I  Warming  charges 

'  \ 

I 

I  I  Mean  angle  of  Jump  for  30^ 
f     elevation,  17'  4". 


Mean   angle  of  Jump  for  1° 
^     elevation,  17'  57". 


.  Mean  angle  of  Jump  for  2° 
elevation,  17'  7". 


Mean  angle  of  Jump  for  3° 
eleration,  17'  17". 


Mean  angle  of  Jump  for  4° 
elevation,  17'  17". 


i^Mean  angle  of  Jump  for  6° 
elevation,  13'  5". 


Mean  angle  of  Jump  for  6° 
'     elevation,  14'  49". 

« 

Mean  angle  of  Jump  for  7° 
'     elevation,  12'  29". 

iMean  angle  of  Jump  for  8° 
elevation,  13'  08". 

Warming  charge 

\  Mean  angle  of  Jump  for  10° 
I     elevation,  12'  41". 

Mean  angle  of  Jump  for  10° 
^     elevation,  12'  2". 


Mean  angle  of  Jump  for  15° 
elevation,  9"  34". 


Oeneral  remarks. 


After  round  100,  gun  fired  from 
platform  made  of  clay  and  ashes. 

Fired  at  1-inch  screen  placed  100 
feet  from  muzzle. 

The  angle  of  Jump  for  anv  eleva> 
tion  given  in  this  recora  is  the 
mean  of  all  the  rounds  of  that 
elevation  fired  to  determino  the 
Jump,  except  in  cases  of  rounds 
marked  K,  which  rounds  were 
rejected  because  of  their  great 
variation  from  all  the  others  fired 
at  the  same  time  and  under  the 
same  circumstances,  which  va* 
riation  gave  rise  to  the  suspicion 
that  there  was  something  abnor* 
mal  about  them. 

Round  104:  First  primer  failed.  A 
3-inch  plank  placed  under  traiL 

Round  106:  Two  1-inoh  boards 
under  trail,  making  trail  level 
with  platform. 

Round  108:  Warming  charge;  2 
primers  failed. 

Round  109 :  Warming  charge. 

Round  120,  warming  charge. 

Round  123.  warming  charge. 

Round  126,  warming  charge. 

Round  128,  primer  hung  fire. 

Round  129.  primer  hung  fire. 

Round  135,  primer  hung  fire. 

Round  140,  warming  charge. 

Round  150,  warming  charge. 
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Record  of  firing  with  S.C-inch  /?.  L.  rifle,  steel,  Xo.  13,  Waterrliet  Arnenah  at 

[ObjH^t,  to 


1 


I 


l)AtA. 


No. 
of 


Powder. 


Projectile. 


Kind.  Weight.    Kind.    Wfij;ht. 


18!)5. 
Aiif(.  13 
A 11^.  13 
Aug.  13 
Aug.  13 
Aug.  13 
Aug.  13 
Aug.  13 
Aug.  13 
Aug.  13 
Aug.  13 


Aug.  14 
Aug.  U 
Aug.  14 
Aug.  14 
Aug.  14 
Aug.  14 
Aug.  2() 
Aug.  2U 


Aug.  20 
Aug.  20  > 
Aug.  20 
Aug.  20 
Aug.  20 
Aug.  20 
Aug.  20 
Aug.  20 
Aug.  20 
Aug.  20  ' 
Aug.  20 
Aug.  20 


Aug.  28 
Aug.  2H 
Aug.  28 
Aug.  28  ' 
Aug.  28 
Aug.  28 
Aug.  28  , 
Aug.  28  i 
Aug.  28 
Aug.  28  ; 
Aug.  28  , 
Aug.  28  I 


157 
158 
159 
100 
161 
162 
103 
164 
165 
166 


I  ZZ 


167 
168 
160 
170 
171 
172 
173 
174 


175 
176 
177 


CO 

a 

\    9 


178  I  i'f 
E 


5 


179  i 

18U 

181 

182  . 

183 

184 

185 

186 


187 
188 
18!) 
190 
101 
192 
193 
194 
195 
196 
197 
198 


« 


ll 


I 


I 


LbK.  Oz. 


7 
7 
7 
7 
7 
7 
7 
7 
7 


7 
7 
7 
7 


i 
7 


i 

/ 
7 
I 

I 
I 

7 

I 

< 

7 
7 


7 
I 
7 

7 
7 
< 

i 

7 

7 


I  Drop  of 
Height  of  the     the  shot 
I  center  of  t  he      while 
shot  lutht  above   paHsing 
the  point  wheri*  from  tho 
the  axiii  of  the  muzzh'to 
bore  pmlongfNl  theHon^en 
pieri'ffl  the      due  to  the 
Hcreen.  a<.*ti<»nof 

gravity. 


I 

Angle  ■ 

Eleva-.  of  de-  '■ 

tiou.     ]uirt*  ' 

ure.  I 


Prensiire  ' 
per  H4|iuire 
inrn  of 
bon*. 


.  -.   J 


-~  — 

Time  of  jlUjht. 

dft. 

Keeonds.        i 

20 

3 

20 

3 

20 

3 

20 

3 

20 

3 

?0 

20 

3      ' 

20 

20 

3 

20 

3 

20 
20 
20 
20 
20 
20 
20 
20 


Sandg 
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Book  Proring  CraKMd, /rom  July  30  to  Jugutt  SS,  i£95— Couttnned. 
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■^ 
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lu    « 
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TESTS  OF  CHARCOAL  AND  SMOKELESS  POWDERS  A  T  BENICIA  ARSENAL, 

FROM  SEPTEMBER  1,  1895,  TO  A  UG  UST  31,  1890. 

A  be^inniTig  has  been  made  toward  carrying  out  the  plan  of  a  new 
proving  ground  mentioned  in  my  last  report,  by  mounting  a  12-inch 
mortar  at  the  site  selected  and  erecting  the  necessary  screens  for  the 
measurement  of  velocities.  The  mortar  carriage  received  from  the 
Sandy  Hook  Proving  Ground  Is  of  the  barbette  type  and  permits  hori- 
zontal firing  only.  To  simplify  its  installment  and  to  facilitate  the 
operations  of  loading  as  well,  the  front  bolsters  and  pintle  plate,  the 
rear  forks  and  traverse  wheels,  and  the  two  middle  props  were  removed 
from  the  carriage.  No  part  was  left  projecting  below  the  chassis  cheeks. 
The  chassis  cheeks  are  bolted  directly  to  two  longitudinal  timbers  of 
a  platform  constructed  wholly  of  12  by  12  pine  timbers  in  two  layers. 
The  lower  layer  consists  of  about  fifteen  8-foot  timbers  laid  transversely, 
the  npi)er  layer  of  three  25-foot  timbers  laid  longitudinally.  Bolts  pass- 
ing through  both  layers  and  the  lower  chassis  rails  hold  the  platform 
together  and  the  carriage  to  the  platform.  The  platform  is  given  an 
inclination  of  4°  upward  to  the  rear,  its  upper  surface  being  flush 
with  the  ground.  This  brings  the  nxis  of  the  trunnions  not  more  than 
4  feet  above  the  ground  and  enables  the  piece  to  be  loaded  with  very 
little  trouble.  About  6  tons  of  iron  are  placed  on  the  forward  end  of 
the  platform  to  prevent  the  shock  of  recoil  lifting  it  from  the  ground. 
A  vertical  wall  was  cut  in  the  opposite  hillside,  which  is  of  soft  rock,  to 
fire  into.    Thus  far  the  shot  have  been  retained  in  the  hill. 

Very  little  progress  has  been  made  in  the  development  of  smokeless 
powders  on  this  coast  since  my  last  report.  The  Giant  Powder  Com- 
pany have  purchased  and  set  up  a  Bouleng6  chronograph,  and  have  now 
a  well-equipped  testing  plant  for  small-arm  powders.  The  United  States 
Smokeless  Powder  Company  have  experimented  during  the  year  with 
powder  for  the  3.2-inch  field  gun  without  satisfactory  results.  There 
being  on  hand  here  no  field  gun  adapted  to  the  use  of  metallic  car- 
tridges the  chamber  capacity  of  the  piece  used  was  diminished  by  the  in- 
sertion of  acylindrical  block  of  hard  wood  between  the  powder  charge  and 
the  breechblock.  The  pressure  gauge  was  at  first  put  in  the  breechblock. 
In  this  position  of  the  gauge,  removed  about  5  inches  from  the  charge, 
the  pressures  recorded  were  abnormally  high,  due,  probably,  to  the 
energy  acquired  by  the  gases  oi  explosion.  The  gauge  was  afterwards 
placed  in  the  forward  end  of  the  wooden  block  against  the  charge  with 
more  satisfiEU^tory  results.  The  results  of  the  firings  under  these  con- 
ditions can  only  be  regarded  as  approximately  correct,  since  the  pres- 
sures to  which  the  wooden  blocks  were  subjected  had  the  effect  of  con- 
siderably compressing  tJlem,  reducing  their  diameters  as  much  as  three- 
quarters  of  an  inch. 
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But  one  new  variety'  of  smokeless  powder  for  small  arms  has  been 
tested  during  the  year.  This  is  eallcul  "  Italian  smokeless  powder,^  and 
is  made  by  Messrs.  Parlato  &  Salamone,  of  San  Jose,  Oal.,  manufac- 
turers and  dealers  in  fireworks. 

CHABCOAL  POWDERS. 

With  the  exception  of  a  lot  of  2,500  pounds  of  saluting  powder  for 
the  10-inch  muzzle-loading  smoothbore,  the  tests  of  charcoal  powders 
have  been  confined  to  the  powders  intended  for  use  in  the  12-iuch  breech- 
loading  rifle  and  the  12-inch  breech-loading  mortar,  cast  iron.  The 
firings  with  the  rifle,  and  part  of  those  with  the  mortar,  were  done  at 
Fort  Winfield  Scott,  San  Francisco  Harbor.  The  remaining  firings 
with  the  mortar  were  done  at  this  arsenal.  On  account  of  the  laek  of 
room  on  the  parapet  of  the  12-inch  rifle  and  of  the  high  winds  that 
usually  prevail  in  that  locality,  dilficulty  was  experienced  in  satisfac- 
torily arranging  and  holding  the  velocity  screens  in  front  of  the  gun, 
until  the  California  Powder  Works  put  up,  at  their  own  expense,  a  set 
of  rigid  iron  frames  in  which  the  screens  slide,  and  are  held  fixed  in 
their  proper  positions.  In  the  mortar  firings  at  Fort  Winfield  Scott 
the  velocities  were  calculated  from  ranges  measured  by  triangulation. 
The  deduced  muzzle  velocities  were  necessarily  inaccurate,  due  to  the 
errors  of  observation,  the  unc>alculated  eft'ects  of  the  winds,  and  what- 
ever inaccuracies  may  exist  in  the  formulas  employed  for  the  deduc- 
tion.   These  objections  do  not  apply  to  the  firings  made  at  this  arsenal. 

The  results  of  the  tests  of  cliarcoal  powders  are  set  forth  below. 
The  i)owders  are  all  made  by  the  California  Powder  Works  of  Santa 
Cruz,  Cal.,  who  still  have  uncompleted  contracts  for  powders  for  the  10- 
inch  and  12.inch  B.  L.  rifles. 


Broun prixmatic powder  for  IJ-inch  B.  L.  rifle. 


IReqiiin>incnt8:  Contract  of  Jutio  24.  1805- Charge,  455  poirnds:   projectile,  1,000  pounds;  noHle 

-  -  '  T  2,  1H95     "* 

I>oiind8. 


velocity,  2,000  feet:  pressure.  :i7,000  ptiuiidH     (■ontruct  of  Drceniher  2,  1H95— Charge,  490  pounds: 
projectile,  1,000  poimdH;  muzzle  velocity,  2.025  feet:  x>re8Hure,  38,000  poii 


Date  "f  ooii- 
tract. 


June24,18U5. 
Do 


Dateoftrsta.    Charge.    Velocity. 

i  I 


'  Pounds. 
Sept.  20, 1895  400 

I  425 

Oct.     3, 1895  410 

415 


Feet. 


I 


1,912  I 


Do Nov.  19,1895 

Do Dt'c.    9,1805 

Do .Ian.   14,1800 

Do Feb.  20,1896 


Do Apr.    :J.  1S9C 

Do June   8.  IHOfi 

Do Julv  15.  1890 


425 
435 


1,5C2 


435 

1,957 

435 

1,800 

435 

1.840  1 

455 

1,881 

435 

1,820  , 

455 

1,1M)3  i 

45.") 

2,000 

4.')  J 

1.U08 

Meau  pres- 

Remarks. 

sure. 

Pounds 

33,958 

40,000 

40.125 

Less  thau 

I'owder      prisma     2| 

30,  000 

inches  ..mg. 

Less  than 

Do. 

30.000 

Less  than 

25,<KK) 

40,  000 

32,  335 

34,  292 

Lotl. 

35.  970 

Do. 

36,  550 

Lot  2. 

41,250 

35,  510 

37, 400 

Accepted. 

The  tests  set  forth  in  the  above  table,  witli  the  exception  of  the  last 
one,  are  tests  of  sainjjles  of  powdt^r  only.  The  table  exhibits  the  efforts 
of  tlie  manufacturers  in  the  developiiient  of  the  powder,  this  being  the 
first  powder  made  by  them  for  the  12inch  rifle. 
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Broim  pri'nalie  poirdtr  for  IS-iiich  B.  L.  taorlar. 

rut!.    CiiDlrnct  I>rcFnili«r2.IS95— Chai^p.  ISpauDds',  projectile,  800  ponnda:  mniile  veloo- 


Charg.'. 

Kaoje, 

h,° 

velMily. 

Pre«»«re. 

Kemiirke. 

Pimnds. 

Ford*. 

fW.. 

Ranee  «ppn«iniate. 

" 

8.gl« 
8.1KI5 

l:m 

1.073 

Till'  HiinR  of  April  3  was  done  at  Fort  Wintield  Scott,  that  of  June 
!6  iit  this  arsenal. 


illact-moldeii  poipder  for  /-?-incA  B.  L,  moriar, 
-all  Uevi'mbiT 3.  lOflS-Chsrse.  tOpncmdn;  projectile.  800 pmuids;  mniileTf 


IlBteof  le«t. 

|cba 

.«e. 

Yard,. 
4,  (US 
4,500 

iiT-!^^^t. 

P«.™re. 

re. 

nd-, 
40 

F«l. 

Amnd.. 

Leu  thmn  15,000. 

7» 

Tlie  liriiig  of  April  3  was  done  at  Fort  Winfleld  Scott,  the  firiDgs  of 
June  L'li  and  July  21  at  tbiM  arttcnal. 

HMOrfELESS  POW6EES. 

UNITE fc   STATES   SMOKELESS   POWDER. 

Firings  with  this  powder  liave  been  (confined  to  the  3.2-iDch  B.  L.  rifle. 
The  ^ains  are  rouud  and  sifted  through  sieves  of  the  sizes  shown. 


■*""■"""-    ^"d«.  <^'"^e«- j.1^^;. 

Velnoliy.l     ^™;     1              ltPii.»rli«. 

31f,A„.  n„.Ot.U,-0i. 

■     S*p(.  13,  IBBS.         4IoS        1    12     13      8 

Sepi-kiiae!     Iwi'   i  13    13    8 

i 

3 

'^JM   {MeanH  of  two  roimdo. 
V.iW   \    ro«-<l»r    net  nil 

The  followinu  table  exhibits  the  results  of  tests,  in  the  .30-caliber 
ritle,  of  samples  submitted  by  the  Giant  Powder  Company.  The  jk>w- 
ders  designated  M  23  and  J  10  were  reported  upon  last  year.  The 
table  includes  additional  tests  of  these  powders  after  stora^  for  six 
mouths  and  one  year.    The  suffix  X  indicates  that  the  powder  was 
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stored  in  boxes  from  wbich  the  air  was  Dot  exelnded;  the  ftnGBx  C, 
tbat  the  powder  wau  stored  in  sealed  bottles. 


iv™a,r. 

Charge. 

Or^in,. 

Tbis  is  a  white  powder  made  by  band  in  small  roand  gfrains,  whieh 
are  not  too  bard  to  be  crashed  between  the  fingers.  When  ignited  it 
bums  qniekly  with  a  bright  white  tiame.  Fired,  it  prodnces  little 
Btnoke  and  leaves  but  a  slight  residue  in  the  bore.  The  makers  claim 
tbat  the  i>owder  is  not  affected  by  heat  or  cold.  The  following  tMtf 
were  made  in  the  .30-caliber  ritle: 


DatoitndOAfllinui- 


-Ang.  17,  l: 
I  li'.'.'.'. 

LJiz: 


*«.i 


J 


Respectfully  submitted. 

Obhond  M.  Libsax, 
LieHtenant,  Ordnance  DtparttnaiL 
Bbnicia  Absehal,  Cal.,  August  3t,  1896. 

(17188) 
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ANNUAL  REPORT  OF  THE  INSPECTOR  OF  POWDER, 

Office  of  Inspectob  of  Powder,  U.  S.  A., 

Wilmington^  DeL^  August  31  ^  1896, 

Sib:  I  have  the  honor  to  submit,  in  compliance  with  your  instruc- 
tions, the  report  of  this  office  for  the  fiscal  year  ending  June  30, 1896. 

PBOVINa    GROUND. 

The  installation  of  the  proving  ground  attached  to  this  office  now 
comprises  the  following  pieces,  together  with  carriages,  chronographs, 
pressure  gauges,  etc.,  necessary  for  their  use : 

1  8-incli  B.  L.  rifle,  model  1888. 

1  3.6-incli  field  gun,  model  1891. 

1  3.2-inch  field  gun,  model  1890. 

1 .30-caliber  magazine  rifle,  model  1892. 

To  which  may  be  added  for  practical  use  the  following  belonging  to 
the  Du  Pont  Company: 

1 6-inch  naval  B.  L.  rifle. 

1 .30-caliber  preofiore  barrel. 

1 .45-caUber  Springfield  rifle. 

1 .45-caliber  Springfield  rifle  pressure  barrel. 

Nearly  all  the  tests  of  samples  required  for  information  can  be  made 
with  these  pieces,  and  they  have  all,  except  the  3.6-iuch  field  gun,  been 
in  frequent  use  during  the  year  for  that  purpose,  50  rounds  being  fired 
from  the  8-inch  gun,  mostly  with  brown  powder,  and  100  from  the 
3.2-inch  gun,  all  with  smokeless  powder. 

CHARCOAl,   POWDERS. 

Preparation  of  cartridges. — During  the  past  year  the  issue  of  ammu- 
nition to  the  service  for  use  in  the  new  seacoast  armament  has  begun, 
and  regulations  or  instmctions  have  been  prepared  for  putting  up  the 
cartridges.  The  following  are  the  essential  requirements :  For  guns, 
the  charge  must  occupy  practically  the  whole  length  of  the  chamber  in 
order  to  avoid  the  occurrence  of  abnormal  excessive  pressures  arising 
from  wave  action;  hence  the  cross  section  of  the  cartridge  must  be 
adjusted  to  the  charge  employed.  In  certain  cases  peculiar  forms  have 
to  be  given  to  the  cartridge  in  order  to  allow  free  entrance  into  the 
chamber.  And  for  convenience  in  handling,  the  charges  are  divided 
into  twoportions  for  the  8  and  10  inch  guns  and  into  four  for  the  12-inch 
guns.  For  the  12-inch  mortars  with  short  chambers  the  precaution  of 
maintaining  the  length  of  the  reduced  charges  by  a  reduction  of  the 
cross  aeetiaii  is  not  necessary. 
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In  order  to  determine  whether  the  regrular  arrangement  of  the  prisms 
of  brown  powder  exercises  any  influence  on  the  combustion,  certain 
firings  with  the  12-inch  steel  mortar  at  Sandy  Hook  Proving  Grouud 
were  conducted  with  the  charp:es  alternately  built  np  in  the  usual  uiaii- 
ner  for  this  kind  of  powder  and  pcmred  loose  into  a  bag,  as  with  sphero- 
hexagonal  powder.    The  results  obtained  were  as  follows: 


r 


Charj^e.        Arruu^eiuent. 


Pre88ure 


Pound*. 
55 
55 

78 
7H 


Packed. 
Paoke<1 


per  Hquaro 
I       inch. 


Pound*. 
13,2U0 
11.000 
1>0, 71)0 
'JU,  500 


Muzzle  ' 
velocity. 


Ft.  nee. 
795 
78« 
975 
977 


Seven  black  prisms,  about  10  ounces,  were  used  as  the  igniter  in  the 
packed  cartridges  and  2h  ounces  of  bUick  ritle  i)owder  in  the  loose  ones. 
Tiie  results  indicated  a  slight  superiority  of  pressure  and  velocity  for 
packed  cartridges,  but  it  is  so  slight  as  to  be  largely  ascribable  to 
the  dift'erence  in  the  igniters,  and  warrants  the  admission  that  when- 
ever the  size  of  the  charge  will  allow  it  (less  than  8()  pounds  for  the 
steel  and  08  ])ounds  for  the  cast  iron  mortar)  the  cartridges  need  not 
be  i)acked  for  these  i)ieccs.  Indeed,  when  the  conditions  iu  the  chamber 
arc  considered,  together  with  evidence  of  the  slight  efl'ect  of  variation 
of  the  mode  of  ignition,  as  set  forth  in  the  last  annual  re[K)rt  of  this 
oHice,  it  would  seem  highly  improbable  that  the  packing  of  the  car- 
tridge would  have  any  considerable  effect  on  its  combustion;  and  this 
view  is  supported  by  some  of  my  own  results  here  with  the  8-inch  steel 
ritie.  But  for  the  guns  the  amount  of  the  charge  will  generally  require 
that  it  be  packed. 

Variation  of  charcoal  jwtoder  irith  the  Heason. — All  charcoal  powders 
vary  in  (|uickness  with  the  season,  being  quicker  in  summer  and  slower 
in  winter  than  their  normal  condition.  This  is  particularly  true  of 
brown  powder,  which  has  been  found  to  change  materially  even  when 
hermetically  sealed,  and  when  no  actual  deterioration  is  going  on. 
The  change  in  pressure  with  the  same  charge  is  sometimes  as  great  as 
10  per  cent  between  winter  and  summer,  or  5  per  cent  on  each  side  of 
the  normal,  and  will  generally  be  as  much  as  \\  or  4  x>er  cent  on  each 
side.  Few  good  com])arisons  of  the  effect  of  the  season  on  velocity  are 
available,  but  tliere  is  good  reason  to  su])pose  the  vanation  to  be  not 
greater  than  half  that  of  the  pressure,  probably  rarely  exceeding  2  per 
cell  t  on  each  side  of  the  normal,  and  generally  falling  considerably  within 
that  value. 

It  is  to  be  observed  that  while  an  exposure  of  the  cartridges  in  a 
magazine  between  the  removal  of  the  powder  from  the  hermetically 
sealed  boxes  and  tluj  tiring  does  not  generally  sensibly  affect  the  pow- 
der, it  does  sometimes  afl'eet  it  veiy  materially,  it  is  my  opinion  that 
brown  powder  should  never  be  exposed,  but  the  cartridges  should  be 
placed  in  storage  cases  as  soon  as  made,  and  left  there  till  the  time  of 
tiring. 

Facl'inf/  boxes. — The  Department  being  dissatisfied  with  the  wooden 
and  iron  barrels  heretofore  used  for  ])acking  powders,  a  new  packing 
box  has  been  devised,  intended  to  constitute  a  strong  package  for  trans- 
portation, of  convenient  size  and  shape  for  handling  and  storage,  and 
hermetically  sealed,  for  the  better  preservation  of  the  powder.  The 
box  is  of  the  general  design  approved  by  exx)erience  and  nowordinaxily 
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employed  for  military  powders,  of  wood  lined  with  tin,  and  sealed  by  a 
rubber  gasket.  The  box  as  now  made  is  of  inch  pine,  well  fastened 
with  brass  nails,  and  with  a  cut  three-eighths  inch  wide  and  a  full 
one  eighth  inch  deep,  rabbeted  in  the  inside  of  the  upper  edge.  The 
lining  is  of  a  ligbt  but  good  quality  of  tinned  iron.  This  is  well  fitted 
to  the  box  and  soldered  at  all  joints.  The  sides  come  up  nearly  flush 
with  the  edge  of  the  box,  and  then  the  tin  is  folded  back  outward  on 
itself  and  then  outward  again  to  form  a  flange  which  lies  in  the  rabbet, 
thus  forming  a  groove  in  which  the  gasket  lies.  The  gasket  is  of  rub- 
ber three-sixteenths  inch  in  cross  section,  and  thus  projects  about  one- 
third  of  its  thickness  above  the  edge  of  the  box  when  the  cover  is  off. 
The  tin  cover  lining  rests  on  the  gasket  all  around,  and  the  wood  cover 
is  screwed  down  firmly,  the  wood  coming  down  to  a  bearing  on  the  edge 
of  the  box  and  preventing  undue  or  variable  compression  of  the  rubber 
in  handling  or  piling  for  storage.  The  cover  is  fastened  with  brass 
screws,  and  is  furnished  with  countersunk  washers  to  protect  the  wood 
from  abrasion  by  the  he.ad  of  the  screw,  and  so  add  to  its  holding  power. 
The  box  is  furnished  with  cleats  and  rope  handles  for  handling,  and 
painted  an  olive  lead  color.  Its  cost  is  about  $1.50.  The  dimensions 
are  not  necessarily  fixed,  though  it  is  desirable  to  use  as  few  sizes  as 
practicable  and  have  each  size  practically  uniform,  in  order  to  admit  of 
conveniently  using  over  and  over  again.  The  size  employed  for  char- 
coal powders  has  clear  inside  dimensions  of  18|  by  18J  by  18^  inches. 
It  holds  103  i)Ounds  at  gravimetric  density  unity,  and  is  intended  to 
contain  100  jmunds  of  granular,  about  115  pounds  of  sphero -hexagonal, 
and  150  pounds  of  brown  prismatic  powders.  The  dimensions  are 
adapted  to  the  convenient  packing  of  the  latter.  As  smokeless  pow- 
ders are  generally  of  less  gravimetric  density  than  charcoal  powders,  it 
is  probable  that  a  larger  box  will  be  found  more  suitable  for  paeking 
tliem. 

Cartridge  storage  cases, — A  sealed  case  for  the  storage  of  cartridges 
ready  for  use  in  the  gun  is  described  in  the  Keport  of  the  Chief  of 
Ordnance  for  1893.  But  the  cost  of  this  case  is  considerable,  and  to 
replace  it  a  wooden  case  has  been  devised,  lined  with  tin  and  sealed 
with  a  gasket  of  rubber  or  similar  material,  and  costing  only  about  $4. 
The  construction  and  materials  are  similar  t;o  the  packing  box  above 
described,  but  the  top  is  fastened  on  differently.  An  iron  bar  crosses 
above  the  cover,  pivoted  at  the  center,  the  ends  of  which  engage  under 
the  inclined  ends  of  two  ears  attached  to  the  box.  When  the  bar  is 
rotated  its  ends  are  forced  downward  by  these  inclined  planes  and 
the  cover  brought  to  bear  firmly  on  the  gasket.  Handles  for  carriage 
are  attached  to  the  ears. 

Granulation  of  molded  powders, — Steps  have  been  taken  to  make  the 
granulation  of  prismatic  and  sphero-hexagonal  powders  quite  uniform, 
so  that  it  can  be  used  in  making  changes  or  even  in  putting  up  charges 
without  scales,  if  necessary.  The  granulations  of  the  three  sizes  of 
sphero-hexagonal  powders  are  64, 96,  and  128  to  the  pound,  or  4, 6,  and 
8  to  the  ounce.  These  sizes  are  intended  for  the  8-inch  converted  rifle 
and  15-inch  smoothbore,  the  12-inch  mortars  and  siege  cannon  of  all 
kinds,  and  the  field  cannon,  respectively.  Each  size  can,  if  desirable, 
be  used  for  the  manufacture  of  the  class  or  classes  for  which  the  next 
size  is  intended,  and  hence  the  output  of  any  particular  kind  of  powder 
doubled  in  case  of  need,  and  even  tripled  in  the  case  of  the  powder  for 
siege  cannon  and  12-inch  mortars. 

The  presses  now  installed  for  the  manufacture  of  brown  prismatic 
powder  do  not  readily  admit  of  the  production  of  a  grain  weighing  a 
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simple  aliquot  part  of  a  poiiDcl,  but  they  cau  produce  a  uDiform  granola- 
tion  throughout  any  lot  of  i)ow(ler,  and  this  is  habitually  determined 
for  each  lot  and  marked  on  the  packing  box. 

Uesignation  of  powders, — There  has  been  adopted  during  the  year, 
with  the  approval  of  the  Department,  a  system  of  designating  the 
differeiLt  powders  and  the  different  lots,  and  of  marks  for  the  packages 
containing  them.  Under  this  system  the  manufacturer's  private  marks 
are  dropped  and  each  lot  is  designated  by  the  kind  of  powder,  the 
piece  for  which  intended,  the  name  of  the  manufacturer  or  place  of 
manufacture,  the  number  of  the  lot  of  that  kind  of  powder  delivered 
from  that  factory  during  the  year,  and  the  year  of  delivery,  a  new 
series  of  numbers  beginning  with  each  year.  The  packages  are  marked 
with  the  designation  of  the  lot,  the  granulation,  and  the  weight  of  the 
powder  contained.    Tlius : 

150  lbs.    Gran.  10. 

Brown  Prisniatio  Powder. 
12"  B.  L.  Mortare,  U.  S.  A. 
Da  Pont,  Lot  No.  1, 1896. 

or — 

100  lbs.    Gran.  650. 

Maxiin-Schiipphans  Smokeless  Powder. 
3.2"  Field  Guns,  U.  S.  A. 
Maxim,  Lot  No.  3, 1896. 

By  a  "  lot''  is  meant  that  quantity  of  powder  which  is  manufactured 
and  blended  together  so  as  to  be  uniform  throughout  its  extent.  The 
density  is  omitted  from  the  designation,  as  it  is  often  misleading  to  the 
user.  Samples  representing  lots  are  indicated  by  the  addition  of  a 
letter  to  the  lot  number.  Thus,  the  sample  selected  to  represent  the 
first  of  the  above  lots  on  proof  would  be  called  Du  Pont,  sample  No.  1  A, 
1896.  If  the  first  sample  failed,  or  for  any  other  reason  a  second  were 
taken,  it  would  be  called  Du  Pont,  sample  No.  1  B.  Samples  furnished 
by  manufiicturers  for  test  for  information  are  designated  either  by  the 
manufacturer's  private  marks  or  by  a  serial  number,  omitting  the  year, 
as  Du  Pont,  sample  No.  2. 

Service  charcoal  poicders. — Although  it  is  anticipated  that  smoke- 
less powders  will  soon  be  adopted  for  the  greater  portion  of  our  cannon, 
it  has  been  thought  well  fo  have  the  manufacture  of  charcoal  powders 
well  systematized  so  that  we  might  have  recourse  to  them  without 
delay  if  necessary  to  supplement  the  supply  of  smokeless  i>owdfir  in 
time  of  emergency. 

The  following  may  be  considered  the  system  of  charcoal  i>owder8  fbr 
the  use  of  our  service : 

Black  grannlai*,  .45-raliber  Springfield  rifle;  granulation,  0.03-0.06  inch. 
Black  granular,  3-incli  HotchkisH  mountain  gun:  granulation,  0.10-0.15  inoh. 
Black  spbero-hcxagonal  for  Held  cannon ;  granulation,  128. 

Black  splicro-licxagonal  for  Hiogc  cannon  and  12-inch  mortars;  granulation,  9S. 
Black  Hphero-hoxagonal  for  8-incli  converted  ritlcH  and  15-inch  Bxnooth-bote  gunf ; 
granulation  G4. 
Jirown  i)rismatio  for  l*J-inch  B.  I^.  mortars;  granulation,  10  (about). 
Brown  ]>rismatic  for  8- inch  H.  L.  rille;  granulation,  10  (about). 
Brown  primnatic  for  10-incli  B.  L.  ritlo;  granulation,  10  (about). 
Brown  prismatic  for  l2-incb  B.  L.  rillc;  granulation,  10  (about). 

All  of  these  powders  have  been  manufactured  by  the  Du  Pont  Oom* 
pany  since  this  office  was  established.  The  detailed  records  of  the 
manufacture  are  on  file  and  the  company  has  the  molds  and  preflflefl  on 
hand,  so  that  no  difficulty  is  anticipated  in  producing  promptly  any 
kind  that  may  be  called  for. 
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Saluting  powder  charges. — Tlio  saluting  powder  recently  adopted  has 
been  found  to  be  so  much  more  efficient  for  blank  cartridges  than  the 
ballistic  iK)wder8  formerly  used  as  to  admit  a  reduction  of  the  charge 
to  about  three  fltths  that  formerly  employed.  Accordingly  the  blank 
charges  for  the  field  gun,  and  8  and  10  inch  smooth-bore  guns  have 
been  reduced  from  2A,  10,  and  15  pounds,  respectively,  to  li,  7,  and  10 
pounds. 

Considerable  difficulty  has  been  experienced  in  keeping  the  blank 
cartridge  of  the  field  gun  in  the  chamber  and  sufficiently  near  the 
breech  to  secure  certrtin  ignition  by  the  primer.  But  experiments  at 
the  Proving  Ground  show  that  this  difficulty  can  bo  overcome  by  mak- 
ing the  cartridge  of  the  full  diameter  of  the  chamber,  so  that  it  will  not 
slide  forwanl  into  the  bore,  and  that  even  when  such  a  cartridge  is 
pushed  as  far  forward  in  the  chamber  as  it  will  go,  the  ordinary  friction 
primer  will  ignite  it  with  certainty,  the  cartridge  bag  being  made  of 
the  serge  ordinarily  employed  for  field  guns. 

SMOKELESS  POWDERS. 

Satisfactory  advance  in  the  development  of  smokeless  powders  has 
been  made  during  the  year,  but  it  has  been  more  in  the  direction  of 
investigation  into  the  properties  and  relative  advantages  and  disad- 
vantages of  various  compositions  than  in  that  of  the  development  of 
higher  ballistic  pro]>ertie8.  A  set  of  comparative  experiments  has  been 
carried  on  in  tlie  .30caliber  rifieand  the  3.2-inch  field  gun  with  metallic 
c;ise  aninumition  with  powders  of  five  compositions,  designated  herein 
by  the  letters  A  to  E.  Composition  A  was  the  Maxim-Schiipphaus 
composition,  but  required  by  the  Ordnance  Department  to  contain  10 
l)er  cent  of  nitroglycerin.  (It  is  understood  that  the  Maxim  Company 
furnishes  [)owder  containing  nitroglycerin  or  not,  as  may  be  desired.) 
Conii)osition  B  was  the  "Peyton"  composition.  Composition  C  con- 
sist4?(i  of  plain  gun  cotton,  yielding  about  13  per  cent  of  nitrogen. 
ComiM»sition  D  contained  25  per  cent  of  nitroglycerin,  the  remainder 
being  low  grade  gun  cotton  yielding  11  per  cent  nitrogen.  Composi- 
tion K  is  the  '' W.-A."  XX  powder.  These  compositions  were  selected 
as  tyi»ical  of  the  various  compositions  known  to  be  suitable  for  pow- 
ders, most  of  which  consist  substantially  of  gun  cotton,  high  or  low 
grade,  with  or  without  nitroglycerin  and  nitrates.  In  what  manner  and 
degree  the  selected  compositions  are  typical  can  not  be  described  without 
disclosing  the  ingredients  and  proportions  of  the  compositions  desig- 
nated above  by  the  names  of  the  makers.  But  I  may  say  that  com^K)- 
sition  1)  was  proposed  by  me  on  the  theory,  stated  in  my  last  aiinual 
reiH)rt,  that  the  considerable  amount  of  comparatively  cool  gas  fur- 
nished by  the  low-grade  gun  cotton  would  modify  the  heat  and  erosive 
etl'ects  of  the  nitroglycerin,  while  the  considerable  proportion  of  nitro- 
glycerin would  contribute  the  good  ballistic  qualities  which  powders  con- 
taining this  substance  so  generally  possess ;  and  further,  that  the  use  of 
a  gun  cotton  soluble  in  nitroglycerin  might  tend  to  prevent  its  separa- 
tion in  storage  or  under  climatic  influences.  These  compositions  were 
ma<ie  up  into  powders  suitable  for  the  .30-caliber  rifle  and  the  3.2-inch 
field  gun,  except  that  composition  E  was  not  used  in  the  latter  piece. 
The  results  of  the  experiments  are  stated  in  connection  with  the  fur- 
ther discussion. 

The  subject  divides  naturally  into  three  portions,  relating  respec- 
tively to  ballistics,  stability,  and  erosion. 

Ballistics. — ^The  present  state  of  the  development  of  smokeless  powder 
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for  the  military  service,  as  regards  bjillistics,  is  sbown  bylhe  follow-  | 
iug  table  of  results  obtained  with  powders  of  domestic  manufacture: 


Piece  and  projectile. 


Charge. 


Pressnre , 

per      I  Muzzle 
Rqnare   i  velocity, 
inch.     I 


Renuurka. 


\0rain8.    Pounds.  '    Ft. tee. 
.30-ca]il>er8orvioe  rifle  aiidf!    37.0  85,00U  2,000 


ammunitiuii. 


\|    41 


.7 


\OnneeK. 
6-ponndor  R.  F.  giin,  .45-  ,     19.4 

caliber,    64    cnbic-iDch  I 

chamber. 
3.2iiioh  field  gun,  service,  I    20.75 

13^  pounds.  j 

3.6  inch  field  ^iin,  service.  J    25. 0 
3.6-iu<'h  field  mortar,  siirv- 

ice,  20  ]M)iindH. 


3.2-inch  field  gun,  metAllie. 
case,  16^  pounds. 


5-inch  siege  gun,  service,  45 1 
pounds.  I 

7-inch  siege  howitzer,  serv- 
ice: 

105  pounds 

125  pounds 

7-inr.li  siege  mortar,  sen-- 

ice,  125  ]>ounds. 
8- inch  B.  L.  rifle,  service, 

300  iiounds. 
10-ineh  JJ.  L.  rifle,  serA'ice, 

575  ponnds. 
12-inch  U.  L.  rifle,  service, 

1,0<K)  pounds. 
12-inoh  li.  L.  nmrtar: 

Cast-iron,  service,  800 

))onnds. 
Steel,  service 


34,000 


33,600 


28,500 

28,500  I 
14,  800  1 
I 
28,000  ! 
23,500 
28,  000  I 
2.'5,000  ' 
28,000  I 
28,000  i 


2,000 


2,400 


Peyton. 
W.-A. 


MAxiiU'Schftpphana. 


1 ,  685     Dn  Pont,  plain  gun  cotton . 

Same  powder  as  preceding. 
Du  Pont,  plain  gun  cotton. 


Pounds. 

5.0 

5.0 


4.75 

5.0 

3.12 

78 

128 

220 

88 

47 


I 


1,000  pimnds 11.5 


21.800 
21.000 


15,000 
17,600 
15,000 

34,200 

34.500 

36,000 


1,540 
660 

1,450 
1,450 
1.450 
1,450 
1,450 
1,450 


1.830 
1,830 


1.100 

1,075 

725 

2,272 

2,224 

2.200 


i 


26.300  1.140 


29,700 
5,000 


1.260 
600 


Peyton. 

W.-A. 

Maxim,  plain  gim  cotton. 

Maxim-bch&pphaos. 

l)u  Pont,  plain  gnu  cotton. 

Du  Pont,  low-grade  gnn 
cotton,  25  per  cent  nitro- 
glycerin. 

Same  powder  aa  preceding. 
Maxim-Sohiipphana. 

Same  powder  as  preceding. 

l)o. 
Du  Pont,  plain  gnn  cotton. 

Maxim-Schiipphaas. 

Do. 

Do. 


Same  powder  aa  in  8-ineh 
I      rifle  above. 
!        Do. 

i>  Maxim-Schiipphaiis,    for 
reduced  cluuges. 


For  the  small  arm  and  the  iield  and  siege  cannon  the  velocity  is  fixed 
by  conditions  of  sights,  recoil,  etc.,  and  ballistic  excellence  is  utilized 
in  rednciug  the  charge.  For  the  other  pieces  the  highest  practicable 
initial  velocity  is  desired. 

Experiments  have  not  proceeded  sufficiently  far  as  yet  with  all  these 
powders  to  determine  their  ballistic  uniformity;  such  observations  as 
have  been  made  have  indicated  a  degree  of  uniformity  as  high  as  or 
higher  than  for  charcoal  powders.  A  report  from  Frankford  ArsenaJ 
states  that  1,000  targets  of  10  shots  each  at  500  yards  made  there  in 
the  regular  daily  tests  of  the  output  gave  an  average  mean  variatioii 
for  tiie  magazine  rifle  with  Peyton  powder  only  about  fonr-flfths  as 
gi^eat  as  the  corresponding  value  for  the  same  number  of  targets  made 
with  the  Springfield  rifle  and  black  powder.  Also,  in  the  tests  with  the 
3.13-inch  field  gun  above  described,  six  5-shot  groups  were  madewitii 
each  kind  of  powder  and  the  initial  velocities  measured.  The  various 
groups  were  fired  with  porti(ms  of  the  powders  that  had  been  subjected 
U)  treatment  of  various  kinds,  moisture,  cold,  heat,  etc.  The  means,  for 
each  of  the  diflerent  compositions,  of  the  mean  variations  of  velocity  for 
each  group  are  as  follows :  Composition  A,  2.10  feet  per  second;  compo- 
sition 1^,  3.8^^  feet  per  sec(md;  composition  G,  3.74  feet  per  second,  and 
composition  D,  3.20  feet  per  second.    These  results  are  regarded  as 
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excellent.  Another  comparison  is  furnished  by  4  targets  of  4  shots  eac 
that  were  niacle  with  the  12-inch  steel  mortar,  two  at  abont  2,()00  yard 
range  with  1,000-pound  shell,  and  two  at  about  6,850  yards  with  80( 
pound  shell.  One  target  at  each  range  was  made  with  smokeless  powdc 
and  the  other  with  charcoal  powder,  the  two  kinds  being  fired  alternately 
The  mean  variations  in  range  were,  for  the  smokeless  powder  12  yard 
and  22  yards,  respectively,  and  for  the  charcoal  powder  14  yards  and  1 
yards.  The  smokeless  powder  giving  the  variation  22  yards  was  nc 
well  suited  to  the  piece,  being  too  slow  to  give  the  best  results  at  s 
short  a  range  as  6,850  yards.  Also,  two  targets  of  10  shots  each,  firin 
alternately,  were  made  with  the  3.6-inch  field  mortar,  using  black  an 
smokeless  powders.  The  mean  range  with  the  black  powder  was  97 
yards  and  the  total  dispersion  131  yards,  and  for  the  smokeless  powde 
1,;M0  yards  and  128  yards,  respectively. 

We  may  therefore  conclude  that  the  advent  of  smokeless  powder  wi! 
lead  to  an  increase  in  accuracy  as  well  as  an  increase  in  ])Ower. 

Stability. — In  this  term  is  included  both  chemical  stability,  or  resist 
ance  to  chemical  change,  and  mechanical  stability,  or  resistance  t 
such  changes  as  separation  of  nitroglycerin,  evaporation  of  ingri 
dients,  and  other  changes  of  the  state  of  agglomeration. 

The  chemical  stability  is^  in  general,  that  of  the  ingredients,  and  ca 
be  assureil  in  a  satisfactory  degree  by  careful  manufacture  of  thelattei 
When  well  made  throughout,  the  chemical  stability  of  the  approve 
types  has  been  found  to  be  quite  suflBcient  for  the  purpose  in  view, 
that  no  trouble  is  anticipated  on  this  score. 

The  mechanical  stability  of  the  approved  varieties  is  even  more  sal 
isfactory.  The  colloidal  character  of  these  powders  and  the  insolubilit 
of  their  principal  ingredients  in  water  are  favorable  qualities,  and  withi 
the  ordinary  limits  alternating  changes  of  temperature  and  moiskir 
do  not  appear  to  seriously  affect  them. 

Considerable  evidence  regarding  stability  has  been  obtained  from  th 
powder  tests  made  in  connection  with  the  erosion  tests  above  describee 
All  of  the  five  compositions  showed  an  increase  in  the  velocity  am 
pressure  when  heated  and  fired  hot,  and  a  loss  when  fired  cold,  but  i 
is  thought  that  the  changes  were  no  greater  than  charcoal  powder 
would  show  under  similar  conditions.  They  are  but  slightly  afiected  b 
moisture,  and  almost  none  at  all  by  drying  beyond  the  normal  state.  I 
this  most  important  respect  they  are  quite  beyond  comparison  wit 
charcoal  powders.  Moisture  does  not  appear  to  afi'ect  the  interior  c 
the  grain  at  all,  and  only  afi'ects  the  results  through  its  presence  on  th 
surface ;  and  the  qualities  of  the  powder  are  completely  restored  by  dr^ 
ing  in  the  oj^en  air.  Compositions  A,  B,  C,  and  D,  in  the  form  of  field 
guniK)wder,  were  kept  submerged  in  water  for  15  hours,  and  after  drj 
ing  in  the  air  showed  no  loss  of  ballistic  effect.  And  all  five  composi 
tioDs  in  small-arm  powder  were  subjected  for  30  minutes  to  a  tem 
ture  of  10^  F.  below  zero,  and  then  raised  to  a  temperature  of  auou 
80^  F.,  alternately,  30  times,  and  showed  no  change  either  in  ballisti 
effects  or  under  the  microscope. 

As  regards  the  propriety  of  the  use  of  nitroglycerin  as  an  ingredien 
of  a  military  powder  there  are  great  differences  of  opinion.  All  mus 
admit  its  very  important  good  qualities  of  giving  high  ballistic  result 
and  facilitating  the  manufacture.  The  disadvantages  usually  allege 
against  its  use  are  great  erosive  effect  and  lack  of  chemical  and  mechai 
i<^  stabihty.  The  former  will  be  discussed  later ;  as  for  the  latter,  thei 
appears  to  be  no  good  reason  to  doubt  its  equality  with  gun  cotton  j 
choioicalstability}  while,  when  used  in  proper  prox)ortions  and  mana< 
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its  mechanical  stability  also  appears  to  be  well  assured.  Indeed,  I  have 
never  beard  of  a  case  of  the  failure  of  a  well-made  powder  containing 
less  than  60  per  cent  of  nitroglycerin  on  this  score,  while  powders  con- 
taining nitroglycerin  have  been  much  experimented  with, and  are  today 
widel}^  used. 

Eroaion. — The  erosive  effects  of  smokeless  powders  are  generally'  con- 
sidered to  be  serious.  Nevertheless,  it  is  thought  that  this  defec^t  is 
not  so  serious  as  to  counterbalance  the  advantages  attendant  on  their 
use.  Smokeless  powder  will  be  adopted,  whatever  the  erosiveness. 
But  it  is  important  that  the  powders  that  are  satisfactory  in  other 
respects  be  examined  in  relation  to  this  one,  in  order  that  the  most 
advantageous  compromise  between  the  good  and  the  bad  may  be  made. 
It  is  this  consideration  that  led  to  the  experiments  with  the  five  smokeless 
powder  compositions  above  described,  which  were  undertaken  mainly 
for  a  determination  of  their  erosiveness,  and  whether  the  heating  and 
erosive  efl'ects  were  in  any  sense  proportional,  so  that  the  latter  might 
be  predicted  in  general  terms  from  the  former. 

The  following  table  shows  for  these  powders  the  theoretical  tempera- 
tures of  explosion  as  cfilculated  from  the  approximate  comx)ositiouR, 
the  actual  rise  of  temperature  of  the  barrel  of  the  .30-caliber  rifle  due  to 
firing  2.>  shots,  the  values  given  being  the  mean  of  eight  determinations 
at  rates  of  tiring  ranging  from  one  x)er  minute  to  as  fast  as  possible,  and 
the  relative  order  in  erosive  efi'ect  as  determined  by  examination  of  the 
barrels  cut  open  after  5,000  rounds: 


A. 

B. 

C. 

D. 

E. 

2. 830  C. 
114  F. 
3 

3,000 

117 

i 

2,680 

09 

2 

2,550 

97 

1 

137 
5 

I 


The  erosions  produced  by  No.  1  were  quite  slight,  those  by  BTo.  6  very 
groat.  They  were  mainly  confined  to  a  spa<;e  within  2  inches  of  the 
seat  of  the  bullet,  and  Ihid  caused  no  loss  of  velocity  except  in  the  case 
of  comj>osition  Fj,  in  which  the  velocity  had  fallen  oft*  about  laO  feet 
This  caused  a  drop  on  the  target,  but  for  none  of  the  compositions  was 
the  '* cluster"  impaired. 

The  compositions  arrange  themselves  in  the  same  order  in  heating 
and  erosive  eft'ects,  and  not  only  that,  Imt  the  intervals  are  mach  the 
same.  The  interval  between  Nos.  1  and  2  in  erosive  oft'ect  is  the  leasts 
and  the  successive  intervals  increase  in  rapid  ratio  up  to  that  between 
Nos.  4  and  5,  which  is  very  great.  This  result  indicates  strongly  that 
the  relative  erosive  eft'ects  of  such  powders  may  be  predicted  with  con- 
siderable accuracy  i'roni  their  composition  and  relative  heating  effects, 
other  conditions  being  the  same,  and  the  weight  of  this  indication  is 
gieatly  increased  by  its  agreement  with  the  conclusion  to  which  we  are 
conducted  by  a  consideration  of  theconditions  and  most  probable  canseB 
ol*  ercKsion,  that  whether  the  proximate  cause  of  erosion  be  of  a  meohan- 
ical  or  a  chemical  nature,  heat  is  the  original  disposing  cause. 

The  principal  products  of  explosion  of  the  smokeless  powders  of 
to-day  are  N,  11,  C(X.,  and  ll2().  The  proportion  of  O  varies  with  the 
dillerent  substances  emi>l()yed  as  ingredients,  and  the  proportion  of  H 
and  VO  to  H2O  and  CCK  will  vary  according  to  the  composition  of  the 
powder.  As  the  i)roportion  of  the  two  latter  compounds  rises  the  tem- 
])eraturo  of  exi)losiou  will  increase,  and,  judging  from  the  resalts  of 
the  ex])eriments  cited,  the  erosion  also.    Kow,  nitroglycerin  coDtainB^ 


REPORT   OP   THE   INSPECTOR   OF   POWDER.  197 

more  than  enough  O  to  burn  all  its  H  and  C  to  H2O  and  CO2,  while 
high  grade  gun  cotton  burns  about  half  of  these  elements,  and  low- 
grade  about  one-third,  to  H2O  and  CO2.  We  may  therefore  control 
the  temperature  through  the  composition.  Thus,  in  cordite  the  addi- 
tion of  5  per  cent  of  vaseline,  a  pure  hydrocarbon,  reduces  the  temper- 
ature of  the  58  per  cent  of  nitroglycerin  and  37  per  cent  high-grade 
guiicotton  to  that  given  by  ballistite  consisting  of  equal  parts  of  nitro- 
glycerin and  low-grade  gun  cotton;  and  the  use  of  low-grade  gun  cotton 
with  25  i>er  cent  of  nitroglycerin  in  composition  D  reduces  the  temper- 
ature to  that  given  by  high-grade  gun  cotton  alone  in  composition  C. 

It  would  seem,  therefore,  that  the  erosive  eflfect  can  be  ai)proximately 
predicted  from  a  determination  of  the  heating  effect,  and  both  with 
some  degree  of  approximation  from  a  knowledge  of  the  composition; 
and  further,  that  the  great  heat  of  nitroglycerin  can  be  so  modified  by 
the  use  of  other  suitable  ingredients  in  a  powder  as  to  reduce  the  heat 
and  erosion  to  any  desired  point.  The  logical  conclusion  appears  to  be 
that  there  is  no  objection  on  the  score  of  erosion  to  the  use  of  nitro- 
glycerin, with  suitable  accompanying  ingredients,  in  smokeless  powder. 

Form  of  grain, — In  my  last  annual  report  1  stated  that  the  colloidal 
smokeless  powders,  unlike  the  charcoal  powders,  possess  the  property 
of  burning  by  parallel  surfaces  in  the  gun.  This  property  is  a  very 
im])ortant  one,  and  enables  the  powder  maker  to  fully  realize  the  theo- 
retical advantages  of  a  progressive  combustion  of  the  charge  based  on 
the  amount  of  burning  surface,  long  striven  for,  but  never  obtained 
with  charcoal  powders.  An  example  showing  the  eftect  of  the  form  of 
grain  occurred  in  my  experience  during  the  year.  Working  with  a 
tixed  composition,  I  endeavored  by  varying  the  thickness  of  a  flat  grain 
aitout  tiiree-eighths  of  an  inch  square  to  adapt  it  to  the  field  gun.  The 
best  results  obtainable  were  32,000  pounds  pressure  for  the  standard 
velocity  of  1,450  feet  per  second.  I  then  had  the  same  material  made 
in  the  form  of  a  7-perforated  cylindrical  grain,  and  got  at  the  first  trial 
1,450  feet  per  second  with  26,500  pounds  pressure.  The  "progressive- 
ness''  of  these  forms,  as  defined  in  my  report  in  the  Report  of  the  Chief 
of  Ordnance  for  1895,  is  about  0.6  and  1.2,  respectively. 

From  the  method  of  combustion  by  parallel  surfaces  and  the  low 
velocity  of  such  combustion  it  results  that  at  least  one  of  the  dimen- 
sions of  the  grain  of  smokeless  powder  must  be  small.  If,  then,  the 
powder  be  made  in  solid  grains  of  a  generally  cubical  or  spherical  form, 
they  will  be  so  small  as  to  hinder  the  inflammation  of  the  charge,  and 
so  give  rise  to  irregular  velocities  and  abnormal  pressures.  The  most 
obvious  method  of  obviating  this  difficulty  is  to  make  the  powder  in 
the  form  of  rods  or  strips,  which  is  a  very  usual  form  and  very  favora- 
ble to  regular  inflammation. 

But,  then,  this  form  is  less  progressive  than  the  multiperforated  cyl- 
inder, and  as  by  increasing  the  number  of  perforations  a  grain  of  any 
desired  size  may  be  obtained  for  any  given  thickness  of  the  walls 
between  the  perforations,  it  would  seem  that  by  this  method  a  free  and 
unhindered  inflammation  of  the  charge  could  be  obtained  and  at  the 
same  time  a  considerable  increase  of  ballistic  power  realized.  More- 
over, this  ft)rm  is  a  strong  one  and  resists  breakage  or  crushing  better 
than  the  strip  form,  and  consequently  tends  to  regularity  of  results. 

All  things  considered,  the  perforated  cylinder  or  disk  proposed  by 
General  B^man  many  years  ago,  and  recently  revived  in  the  Maxim- 
Schiipphaus  powder,  appears  to  me  to  be  the  most  suitable  and  prom- 
ising form  for  the  colloidal  smokeless  powders.  For  the  small  arm  the 
mechanical  difficulties  of  manufacturing  and  loading  such  a  form  are  at 
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present  not  practically  sormonnted,  but  it  is  already  adapted  to  nearly 
all  of  our  service  cannon.  As  to  the  length,  the  longer  the  better, 
provided  the  grain  be  not  so  long  as  to  cause  it  to  be  burst  by  the  gas 
formed  in  the  perforations. 

We  have  now  at  our  command  several  types  of  smokeless  powder  of 
domestic  manufacture,  which  have  shown  themselves  to  be  possessed 
of  satisfactory  stability  so  far  as  can  be  shown  without  long  exi)OSure 
to  service  conditions,  and  tlie  erosiveness  of  which  will  probably  be 
within  allowable  limits.  The  next  step  is  to  procure  them  for  the  cur- 
rent firing  of  the  Department  and  service,  in  order  to  enable  the  mana* 
facturers  to  adjust  the  grain  to  the  ballistic  conditions  and  develop 
suitable  methods  of  manufacture,  and  also  by  trial  to  eliminate  the  less 
and  develop  the  more  eiiicient  types  and  so  determine  finally  the  most 
satisfactory  type  or  types  for  adoption  for  service  use. 

INSPECTION  OP  POWDER. 

The  following  orders  and  contracts  have  been  in  process  of  execution 
under  my  inspection  during  the  year  ending  June  30,  1896: 

■V^iith  Vj.  I.  Du  Pont  de  Noniours  &  Co. : 

(1)  Contract  dated  April  26,  1892,  for  223,200  ponnds  brown  prismatic  powder  fiff 
8-incb,  10- inch,  and  12-inch  rifles. 

(2)  Contract  datt^d  February  17, 1894,  for  85,000  ponnds  brown  prismatic  powder 
for  10-incb  rilles  (Woodbridge)  Crozier,  and  service). 

(3)  Order  dated  September  26,  1894,  for  500  ponnds  smokeless  powder  for  8-inch 
rifle. 

(4)  Contract  dated  June  3, 1895,  for  2,500  ponnds  smokeless  powder  for  .30-oaliher 
rifle. 

(5)  Order  dated  June  18,  1895,  for  25  ponnds  sheU  powder. 

(6)  Contract  dated  August  10,  1895  (Frankford  Arsenal),  for  20,000  ponnds  black 
powder  for  S))ringtield  rifle. 

(7)  Contract  dated  August  1,  1895,  for  10,000  ponnds  salnting  powder  for  aeaooait 
cannon. 

(8)  Contract  dated  December  2, 1895,  for  26,000  pounds  black  sphero-hexagonal 
powder  for  siege  cannon  and  12-incb  mortars,  65,000  pounds  brown  prismatic  for  13- 
inch  mortars,  iK),000  pcmnds  for  8-inch  rifle,  12^,000  pounds  for  10-inoh  rifle,  and 
202,<J00  pounds  for  12-inch  rifle. 

(il)  Contract  dated  .January  13, 1896,  for  950  ponnds  of  smokeless  powder  for  .30- 
caliber  riiie  and  3.2-inch  field  gun,  consisting  of  four  lots  for  special  tests. 

(10)  Contract  dated  January  27, 1896,  for  75,000  pounds  saluting  powder  for  field 
guns. 

(11)  Order  dated  May  20, 1896,  for  200  ponnds  smokeless  powder  for  3.6  and  7  infih 
mortars. 

(12)  Contract  dated  May  26, 1896,  for  25,000  ponnds  black  sphero-hexagonal  powder 
for  15-inch  guns. 

With  the  Maxim  Powder  and  Torpedo  Company: 

(13)  Contract  dated  January  13,  1896,  for  850  ponnds  smokeless  powder  for  .30- 
caliber  rifle  and  8.2-indi  field  ^un,  in  lots  for  special  tests. 

With  Laflin  and  Rand  Powder  Company: 

(14)  Contract  dated  January  27,  1896,  for  75,000  ponnds  salnting  powder  for  field 
guns. 

With  Atlantic  Dynamite  Company: 

(15)  Contract  dated  June  22,  1896,  for  1,500  ponnds  emm^site. 

At  tlie  end  of  the  year  Kos.  1, 2, 4, 5, 6, 7, 9, 10,  and  14  had  been  ooan- 
pleted. 

Under  these  orders  and  contracts  the  following  amonuta  of  powder 
have  been  delivered  during  the  fiscal  year: 

Pomidi. 

For  .30-caliber  rifle,  smokeless ..«<<•  ■••■■iiiiiAititA**.*.      3,800 

For  .45-caliber  rifle,  black 90,000 

Fori{.2-inch  field  fifun,  smokeless 800 

For  12-iuch  mortars,  brown 41,733 

For  lO-inch riiles,  brown. •••.•••«•••.....••,••,•••••••••••»««•  i.ty «.»•••...  100^988 


\ 
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PoundB. 

For  12-iDch  rifles,  brown 55,284 

For  field  guus,  saluting 160,000 

For  seacoast  guns,  saluting 10,000 

For  shells,  black 26 

The  following  table  shows  the  ballistic  requiremeuts  and  results 
obtained  on  proof  for  the  cannon  powders  delivered.  The  small  arms 
powders  are  tested  and  accepted  at  Frankford  Arsenal: 


Date  of  con- 
tract. 


Lot  of  powder. 


Designation. 


Weight. 


Apr  26.1892< 


Reoairement 

V.U.,lot22 

W.  Z.,  lot5  (experimen- 
tal). 

Reoairement 

W.Z.,lot6 

Itoquirement 


Feb.l7,18lM^ 


Dec.  2.  1895 


X.  A., lots 

X.  A.,  lot  4  (for  10-inch 

ride,  Crosier). 
Brown    prismatic,    12- 

inch  mortars.require- 

ment. 

Du  Pont,  lot  No.  1, 1896  . 

i  trow  II  prismatic,  10- 
inch  nlles,  require- 
ment. 

Du  Pont,  lot  No.  1. 1896  . 


Pounds. 


9,003 
22,341 


32,943 


20,516 
10,000 


41,723 


66,449 


Proof. 


Gon. 


10-inch  rifle... 

do 

12-inch  rifle. . 


...do 

do , 

lOinch     rifle 
(Crozier). 

do 

10-inch  rifle. . . 

12-iuch   C.  I. 
mortar. 


do 

10-inch  rifle. 


.do 


Charge. 


Pounds. 
245 
260 
485 

450 
460 


283 
280 

76 


76 
280 


265 


I   Pres- 
Projec-  sureper 
tile,      square 
I    inch. 


Muzsle 
velocity. 


Pounds.  Pounds  J    Ft.  see. 


575  37,000 

575  37, 000 

1,000  ,  39,000 

1, 000  37, 000 

1,000  38,500 

575  42, 600 

576  I  43,000 
675  I  34,500 

800  ,  27,500 


800     26.400 
675     38,000 


1,975 
2,000 
2.030 

1,975 
2,050 


575 


37,200 


a  Tested  iu  December.    In  May  this  same  lot  gave  27,500  pounds  pressure  and  1,020  feet  per  second 
with  same  charge. 

Little  remark  respecting  the  execution  of  these  contracts  is  called  for. 
Order  No.  3,  for  500  pounds  of  smokeless  powder  for  8-inch  rifle,  has  not 
been  filled.  This  order  was  given  merely  for  I  he  purpose  of  encouraging 
the  manufacturers  to  experiment,  and  as  the  Du  Pont  Company  is  car- 
rying on  the  experiments,  and  prefer  to  await  their  conclusion  before 
delivering  the  powder,  I  have  been  quite  willing  to  consent  to  the  delay. 
The  small-arms  powders  are  tested  and  accept^  at  Frankford  Arsenal, 
but  I  have  exercised  a  general  supervision  of  the  manufacture.  The 
order  for  black  sphero- hexagonal  powder  for  15-inch  guns  was  given  to 
determine  a  suitable  powder  for  use  in  both  the  8-inch  converted  rifle 
and  the  15  inch  smoothbore,  and  to  insure  the  existence  of  suitable 
plates  for  its  manufacture. 

Very  respectfully,  your  obedient  servant, 

Sidney  E.  Stuabt, 
CaptaiUj  Ordnance  Department^  Inspector, 

The  Chief  op  Obdnance,  United  States  Army, 

Washington^  D.  (7. 
10394) 
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'ESS  REPORT  OF  MANUFACTURE  OF  STEEL  FORGINGS,  ETC,  AT 
ALE  STEEL   WORKS,  PHILADELPHIA,  PA.,  DURING   THE  FISCAL 
"i  ESDI  SO  JUNE  SO,  IS96. 

MiDVALE  Steel  Works, 
Philadelphiaj  Pa.,  Septeinhtr  i,  1896. 

1  liave  tlie  honor  to  transmit  tbe  following  report  upon  the 
ions  undertaken  for  the  Ordnance  Department,  United  States 
by  the  Mid  vale  Steel  Company  for  the  fiscal  year  ended  June 
<>. 

information  relative  to  manufacture  is  omitted  from  this  re])ort 
;he  request  of  the  Mid  vale  Steel  Company.  The  right  to  make 
quest  is  granted  in  the  specifications  embodied  in  the  contracts, 
I  information  given  by  the  company  is  to  be  considered  as  confi- 
I,  and  for  the  nse  of  the  Department  only. 

List  of  fabrications, 
STEEf.  FORGINGS. 


Dfttp  of 

•ontract  or 

onitT. 


Dat«  of  ex- 
piration of 
ooiitra<-t  or 
exU'UHion  of 
contract. 


Fabi^cation. 


anoir>. 
iincTJ 
U\.  IH. 
uue  15. 
un«>  VI. 
ipr.  <;. 
unc  17, 
do. 
..do  . 
ipr.  29. 
>ct.     '2. 


1891 
189'. 
1894 
1891 
189:. 
IHiW. 
Ih95 


IHiMi 
1895 


16. 
10. 


I)cc. 
^far 
Sept 
Mar 
Dec. 

JllD<' 
Oct. 
•Tan. 
Oct. 
•In  no  10. 
Oct.  %\. 


1, 
29. 

s. 

18. 

H. 

15. 


II. 


breechblocks,  5 


an.  13.  1896    Feb.  17.  1896 


an.   16.  iKSm    Jan.  20.  1896 

"ov.  13, 1894    Mar.  14.  1896 
.pr.    1,1895    Nov.    5.1895 


I 
1896  I  9  Het«  of  steel  forjdngH  for  12-inch  B.  L.  rifle,  model  1888. 
1896  I  2  H«t8  <»f  steel  forgings  for  ]2inch  B.  L.  rifle,  model  1888  Mn. 

1895  5  sut8  of  steel  forgings  for  10-inch  B.  L.  rifle,  model  1888  Hn. 
1890    1  extm  »et  of  steel  forginga  for  10-inch  B.  L.  rifle,  model  1888  M 
1805  j  4  sets  of  steel  for^^ings  for  8-inch  B.  L.  rifle,  model  1888  Mn. 

1896  1  set  of  steel  forgin^s  for  5-inch  R.  F.  gun. 

1895  10  seta  of  steel  forginj^s  for  3.6-inch  B.  L.  R.  field  mortar. 

1896  '  155  12-inch  deck-piercmg  mortar  sheUa. 
18%     104  lOinch  A.  P. shot. 
1896  j  20  8-inch  tempered  steel  shells. 
1896  I  25  steel   forgings  for  3.2-inch  B.  L.  rifle,  viz,  5 

Hpiudles.  5  block  carriers,  10  gas  checks. 

5  steel  forgings  for  4.7  inch  Gerdom  R.  F.  gun  for  Watervliet 
Arsenal,  viz,  1  breech  piece,  1  breechblock,  1  face  plate,  1  block 
ci»rrier,  1  extractor. 

1  steel  forging  for  3.2-inch  Gerdom  block  carrier  for  Watervliet 
Arsenal. 

0  Hteel  deck  plates. 

428  Hteel  forgines  forlO-inch  B.-C.  disappearing  carriAge  for  Pond 
Machine  T<m>1  Company,  Plainfleld,  N.  J.  (4  sets),  viz,  4  gun- 
lever  axles,  8  gun  lever  ciips,  4  racer  clips,  80  traversing  rollers, 
16  traverse  wheel  axles,  4  elevating  rods  (right  hand),  4  elevat- 
injc:  rods  (left  hand),  8  elevating-rod  caps,  4  elevating  racks 
(right  hand),  4  elevating  racks  (left  hand),  8  buffer  caps,  72 
chassis  rollers,  8  ratchet  wheels,  8  ratchet-wheel  pawls,  12 
spanner  wrenches,  4  suspension-rod  shafts,  72  chassis-roller 
axles,  8  HUsi>ension  rods,  8  i^istons  and  rods  combined,  4  claunp 
levers,  4  ratchet  levers  (right  hand),  4  ratchet  levers  (left 
hand),  4  pawl  cranks  (right  hand),  4  pawl  cranks  (left  hand), 
4  crosshead  ratchet  pawls  (right  hand),  4  crosshead  ratchet 
pawls  (left  band),  4  crossheacT  stationary  pawls  (right  hand), 
4  crosshead  stationary  pawls  (left  hand),  8  tripping-bar  eye- 
bolts.  8  tripping  bars,  8  nolding-down  shafts  with  pmions  and 
coaplings,  8  traversing  gear  cranks,  4  crane  crank  shafts  and 
pinions  combined,  4  crane  ratchet  wheels.  4  crane  pawls,  4  crane 
eyebolts,  4  crane  block  hooks,  8  crane  cranks. 

a  Extended  to  March  11, 1896. 
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List  of  fabrications — Continued. 
STEEL  FORGING S—Coiitiuuod. 


No.  of 
•  con- 
tract 
I    or 
order. 


16 


Date  of 

contract  or 

order. 


Date  of  ex- 
piration of 
contract  or 
extension  of 
contract. 


Sept.  24, 1895 


17 


Oct   15,1895 


Fabrication. 


18 

19 
20 


21 


20  steel  billets  (forged  steel,  No.  1)  for  Watertown  ArMiial.vii: 
13  billets  4  by  4  by  eo  inches,  2  billots  6  by  5  by  75  incbea,  5  bil- 
lets 8  by  8  by  48  inches. 

.do do 54steel  billets  (forged  ateel,No.3)  for  Watertown  ArsenaLvicS 

billets  5  by  5  by  45  inches,  3  billete  8|  by  84  by  75  inches,  17 
billets  0  bv  9  by  60  inches,  5  billeta  11  by  11  by  l(5  inches,  3  bil- 
lets 11  by  11  by  73  inches,  15  billets  12  by  12  by  60  inches,  1  bil- 
let 12  by  12  by  80  inches,  5  billets  14  by]4  by  46  inchea. 
Oct.    4,  1895  I  Immediate..!  2  steel  billets  (forged  steel.  No.  8)  for  Wat«rtowii  Arsenal,  Til, 

I      1  billet  14  by  17  by  74  inches,  1  billet  14  by  17  by  111  inches. 

.do 3  steel  forcings  for  uase  plugs  for  7-inch  shell. 

....  do 9  steel  billets  for  7-inch  mortar  carriages  for  Watertown  AnensL 

viz,  0  billets  5  by  6  by  90  inches  (forged  atecd,  No.  2),  2  biOeU 
U  by  7)  by  55  inches  (forged  steel,  No.  3),  1  billet  10  by  10  by  71 
inches  (forged  steel,  JNo.  3). 


Aug.  6,  1896  I 
Apr.  17.  1896 : 


.do 


22 


.do 


23 


.do 


.do 


.do 


.do 


24 
25 


26 


do 


.1. 


.do 


July  29, 1896 


do 


^i     ■  •  *  •  •  CIO  ••••*• 


Aug.  29, 1896 


.do 


>..do 


57  steel  billets  (forged  steel.  No.  3)  for  10-inoh  dlssppearinff  ew> 
riage  for  Watortown  Arsenal,  vis,  3  billets  4  by  4  by  120  Inches 
2  billets  5  by  5  bv  1 12^  inches,  1  billet  6  by  6  by  55  kche^  2  bU- 
lets  7  by  7  by  75  Inches,  1  billet  8  by  8  by  90  inches,  5  hilkisi 
by  8  by  71  inches,  4  billeto  8^  by  8^  V  75  inches,  10  billets  9  bj 
9  by  120  inches.  5  biUets  1 1  by  11  by  86  inohes,  5  billets  11  bv  11 
by  77  inches,  5  billets  12  by  li  by  50  inches,  10  billets  12  by  1%  V[ 
60  inches,  1  billet  14  by  17  by  128  inches.  1  billet  14  by  HAxy  U8 
inches,  2  billets  0  by  6  by  60  inches. 

24  steel  billets  for  'l2-inch  barbette  carriages  for  Watartowa 
Arsenal,  viz,  2  billets  12  by  12  by  60  inches  (forged  steel.  NcS). 

4  billets  5  by  5  bv  56  inches  (forged  steel,  No.  3).  2  billeU  6  by  I 
by  70  inches  (forged  stei'l.  No.  3),  4  billets  6  by  6  by  00  Inrbcs, 
(forged  steel.  No.  3),  8  billets  10  by  10  by  65  inches  (forged  stsel. 
No.  3),  4  billets  14  by  J  4  by  65  inches  (forged  steel,  Ko.  8). 

20  steel  billots  (forged  steel,  No.  3)  for  12-inoh  cUaappesring  ear* 
riage  for  Water  town  Arsenal,  viz,  2  biUets  6  by  5  by  60  iacbet, 
1  bniet  5  by  5  by  80  inches,  1  bUlet  12  by  12  by  50  inches,  6  bU- 
lets  12  by  12  by  60  inches,  2  billets  13  by  13  by  84  inches,  IbllM 
14  by  U  V  ^  inches,  1  billet  14  by  14  by  72  inches,  1  billet  aoby 
20  bv  77  inches,  5  billets  14  by  14  by  46  inches. 

2  steei  billets  for  15-inch  barbette  carriage  for  WatertownAisMial, 
viz,  2  billets  0  by  0  by  12  inches  (forged  steel.  No.  2). 

32  steel  billets  for  7inch  mortar  carriages  for  watcntown  ArMoal, 
viz,  20  billets  5  by  5  by  90  inches  (forgeil  steel.  Ko.  2).  7  MlMi 
7^  by  7|  by  55  inches  (forged  steel.  No.  3), 5  billets  10  by  10  by  M 
inches  (forged  steel.  No.  8). 

60  steel  billets  (forged  steel,  No.  3)  for  8-inGh  diaanpaariin:  cs^ 
riage  for  Watertown  Arsenal,  vis,  1  billet  4  by  4  oy  48  laohM. 

5  billets  4  by  4  by  54  inches,  2  billets  5  by  5  by  45  Inchsa,  2  bfl- 
lets  6  by  6  by  72  inches,  4  billets 7  by  7  by  72  inches.  ISbillaU 
7^  by  7|  by  54  inches,  5  billets  8  by  8  by  50  Inches.  5  billeU  9  Inr 
9  by  40  inches.  3  billets  9  by  9  by  41  inches.  1  billet  0  bv  9  brfl 
inches,  5  billets  0  by  9  by  5b  inches,  5  biliets  9  by  9  by  81  inclMt 
1  billet  9  by  9  by  1 15  inches.  5  billets  10^  by  Ktt  by  48  inchM. 

24  steel  billets  (forged  steel.  No.  3)  for  12-inch  U.  L.  K.  carris|M 
for  Watertown  Arsenal,  viz,  4  billets  5  by  5  by  66  Inches,  2  sfl- 
lets,  6  by  6  bv  70  inches,  4  billets  0  by  6  by  90  inches,  OUUeUia 
by  10  by  65  inches.  2  billets  12  by  12  by  60  inches,  4  biUeU Uhj 
14  by  65  inches. 


STEEL  CASTINGS. 


28    Apr.    1, 1895  1  Nov.   5, 1895 


160  steel  castings  for  10-inch  B.  C.  disappearing  oanriage.  aads 
for  Pond  Machine  Tool  Co.,  PUinfield.  N.  J.  (4  seta),  tu.  8  m 
levers,  4  cn»s8-head  clips  (right  hand),  4  cross-head  dips  (Tell 
hand),  4  raceis,  16  traverse  wheels,  4  traverse-wheel  trawimrr, 
8  traversing-gear  clnmps.  4  chassis  (right  hand).  4  chassis  (left 
hand).  8  rear  cylinder  beads,  4  elevating-rod  separators,  4  eli* 
vating-rack  guides  (right  hand)  withoot  pockets,  4  eleratiDi^ 
rack  guides  (Tol't  hand)  without  pockets,  4  etevattag-Tackgaideii 
(right  hand)  with  pockets,  4  elevating-rack  giddea  (left  naad) 
with  pockets,  4  elevating  bands,  4  bracketa  for  retracting  MV 
with  seat  for  sight  Btnndani,  4  brackets  for  retraettng  gear  with- 
out seat  for  Ri<;ht  standard, 4  sight  standards, 8  liullwiiraekel% 
4  front  tninHoniH,  4  rear  transoms,  8  spnr  gears,  SchatahfoDny 
brackets,  4  chain  wheels,  4  worm  wheela,  8  onaiB'palliX  VlMlib 
4  traversing-gear  brackets,  8  cap  sqaares. 
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IA$t  o//adHea<ioiw— Continued. 
STEEL  CASTINOS-Continued. 


No.  of ' 
con-  Dat«  of 

tract      contract  or 
or  order. 

ordt^r. 


Dato  of  ex- 
piration of 
contract  or 
extension  of 
contract. 


29    Jnly29. 1805     Immediate.. 


80     Feb.  20.18M do 

31  '  June  17. 1896  ' do 


32  '  Aug.   6, 1896 


do 


Fabrication. 


210  steel  castings  for  10-inoh  B.  C.  disappearing  carriage  for 
Watertown  Arsenal  (5  sets),  vis,  10  gun  levers,  5  racers,  20 
traverse  wheels,  5  traverse-wheel  transoms.  10  traverse  gear 
clamps  (5  right.  5  left),  10  chassis  (5 right,  5  left),  10  cap  sqaares, 
lOrear  cylinder  heads,  5  elevating-rod  trusses,  5  elevating  oands, 
10  elevating-rack  guides  (5  right,  5  leli),  10  elevating-rack  guides 
(5  right,  5  left),  5  sisht  standards  for  chassis,  5  brackets  for 
chassis-sight  standards,  5  brackets  for  retracting  gears,  10  buf- 
fer brackets,  5  front  transoms,  5  rear  transoms,  10  spur  wheels, 
10  chain-pulley  brackets.  Id  chain  pulleys,  5  chain  wheels,  5 
worm  wheels,  6  traversing-gear  brackets,  10  cross-head  clips 
(5  right,  5  lea),  10  buffer-rack  brackets, 

5  chassis  (3  right,  2  left)  for  10-inch  B.C.  disappearing  carriage 
for  Kilby  Manufacturing  Co.,  Cleveland,  Ohio. 

2  chassis  (2  left  hand)  for  lO-inch  B.  C.  disappearing  carriage  for 
Kilby  Manufacturing  (>o.,  Cleveland,  Oliio. 

30  open-hearth  steel  castings  for  T-inch  shell  for  Watervliet 
Arsenal. 


OUTSIDE   WORK. 


Under  this  head  are  comprised  fabrications  made  {it  works  other  than 
those  of  the  Midvale  Steel  Company. 


STEEL  CASTINGS— Continued. 


No,  of! 
oon-  I   Date  of 
tract   contract  or 
or  '    order. 

order. 


Date  of 

expiration  of 

contract  or 

extension  of 

contract. 


33 
34 
35 


Fabrication. 


MADE    BT    THB    WM.    CRAMP    A    SONS  SHIP  AND    BNOWB    BUILDING 

CO.,   PHILADBIJ>HIA,  PA. 


Jan.   10. 1895  July  18, 1C96    2  10-inch  B.  C.  disappearing  carriages. 

Nov.    5, 1894    June  5, 1895  J  1  10-inch  Spiller  pneumatic  disappearing  carriage. 

Oct.   21, 1896    Nov.  30, 1895    1  3.2  inch  limit«d-recoil  Driggs  field  carriage. 


29    Sept.  25, 1894    Immediate. 


37     April     1896 do 


38     Mar.  16, 1896 do 


39    MAr.  27,1896 do 


40    Maj  20, 1806 


.do 


MADB  BT  KUBBKA  STBEL   CASTINO    CO.,   CHBSTBB,     PA.,    FOB    BOCK 

ISLAND  AB8ENAL. 


100  steel  castings  (cast  steel  No.  I)  for  siege  carriages,  88 
castings  (cast  steel.  No.  2)  for  siege  carriages. 


steel 


MADE  BT  BUBBKA  8TEBL  CASTINO  CO.,  CHBSTBB,  PA.,  FOB  WATBB- 

TOWN  AB8BNAL. 

2  cast-steel  brackets  for  15-inch  barbette  carriage. 

MADB    BT  PENN   STBBL   CASTING   CO.,   CHBSTBB,   PA.,   FOB    WATER- 
TOWN  AB8BNAL. 

215  steel  castings  for  10-inch  B.  C.  disappearing  carriage  (5  8et«), 
vis,  10  gun  levers,  5  racers,  20  traverse  wheels,  5  traverse-wheel 
transoms,  10  traverse-gear  clamps  (5  rieht.  5  left),  10  chassis  (5 
right,  5  left),  10  cap  squares,  10  rear>cylinder  heads,  5  elevating- 
rod  trusses.  5  elevating  bands,  10  elevating-rack  glides  (5  right, 
5  left).  10  elevating-rack  guides  (5  right,  5  left),  5  sight  stand- 
ards for  chassis,  5  brackets  for  chassis-sight  stuidardH,  5  brack- 
ets for  retracting  gears,  10  buffer  brackets,  5  front  transoms,  6 
rear  transoms,  10  spur  wheels,  10  chain-pulley  brackets,  10 
chain  pnllevs,  5  chain  wheels,  5  worm  wheels,  10  elevating-rack 
buffer  orackets,  10  cross-head  clips,  10  elevating  racks. 

26  steel  castings  for  12-inch  barbette  carriage  (2  sets),  rix,  2  top 
carriages,  4  cap  squares,  4  rear-cylinder  heads,  2  bearings  for 
elevating  shaft,  2  cheeks  for  chassis  (right),  2  cheeks  for  chas- 
sis (left),  2  upper-roller  paths,  8  guide  hooks. 

16  track-wheel  plates  for  15-inch  barbette  carriage. 
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List  of  fahrioationt — Continaed. 
STEEL  CASTINGS— Continued. 


No.  ol' 
con- 
tract 
or 

order. 


Date  of 

contract  or 

order. 


a  41 


Tkn:     1. 1894 


Date  of 

expiration  of 

contract  or 

oxtenaion  of 

contract. 


Fabrication. 


42  !  Nov.,  1895  ( ?) 


4a 


MADR  BY  AMERICAN  8TKKL  CASTING  CO..  THVSLt>W.  PA.,  FOR  WATRl- 

TO^^Tt  AK8BNAL. 

Jhu.  4. 1895  7  8t«el  castings  for  12  inch  gun-lift  carriace,  viz,  I  toii  carriagir, 
2  cheeks.  1  front  trauponi,  1  upper-roller  path,  1  mmt-rMW 
clip,  1  rear-racer  clip. 

MADK  BY  AMERICAN  KTEEL  CASTING  CO.,  THUSLOW,  PA.,  FOR  POXD 
MACHINE  TOOL  CO.,  PLAINnSLD,  N.  J.  (4  BKTS.) 


Unknown 


June  16,1806 


44  I  July  1,  1806 


45 


160  steel  castings  for  10-inch  B.  C.  disappeuing  carriage  (4  sets), 
viz,  8  chassis,  8  gun  levers,  4  rear  transoms,  4  frout  transoaa, 
8  cnMss-head  clips,  16  traverse  wheels,  4  worm  wheels,  8  spw 
wheels,  8  chain  pulleys,  4  chain  wheels,  4  traverse-eear  bratk- 
otR,  4  retracting-gear  brackets,  4  sight-standard  urackets.  I 
bntler  hnickets,  16  elevating-rack  guideA,  4  elevatinfr-roil  sepa- 
rators, 8  traversing-gear  clamps,  8  chain-pulley  brackets.  4  tn* 
verHc- wheel  transoms,  8  rear-cylinder  heads,  4  elovAtlag  bands, 
4  Hi  gilt  standards,  4  racers,  8  cap  squares. 

I  MADK  KY  AMERICAN  8TBEL  CASTINU  CO.,  THURLOW,  PA.,  FOR  WATIB- 
I  TOWN  ARSENAL. 


Sept.  14.  1896 


Immediate.. 


(Xt.27,  1806 


30  f)t4'el  castings  (1  set)  for  12-inch  disappearing  carriage,  vii. 
I  elevating  arm,  1  elevating  band.  1  counterweight  rage,  S 
transoms,  4  slide  clips  (2  right,  2  Icfl),  2  elevating  slideii  (1 
rights  1  left),  1  racer,  2  buffer  brackets  (1  right,  1  left),  2fnm 
levers  (1  right,  1  left),  1  yoke,  1  top  carriage,  2  rear  stnfflBf 
lK>xes,  1  ladder  standard,  1  sight  standard,  2  piston-rod  brsek- 
ots,  2  chain  sheaves,  1  post,  1  platform  base,  2  sight-standard 
caps. 

26  steel  castings  (2  sets)  for  12-inch  barbette  carriage,  via,  2  tsp 
i-urriages,  4  cap  squares,  4  rear-cylinder  heails,  2  bearlngi,  I 
chiiHsis,  2  npper-roUer  paths,  8  clips. 

140  steel  castings  (5  sets)  for  8inch  disappearing  earriage,  vis.  S 
racers,  10  chassis  (5  right,  5  left),  10  cap  squares  for  top  csiriage, 
20  traverse  wheels,  5  traverse -wheel  transoms,  JO  gun  ]«TeiS(S 
right,  5  left),  5  elevating  clamps,  5  traverse-gear  brackets,  If 
tru verse-clamp  Jaws  (5  fhmt,5  rear),  5  elevating-arm  tmssss.  6 
elevating  bands,  10  transoms  (5  ^nt,  5  rear),  10  cross-hesi 
pietres  (5  right,  5  left),  10  chain-pulley  brackets,  lOelevatiBf- 
spur  wheels,  5  piston-rod  rear  brackets,  5  sight  standards. 


a  Extended  to  February  2U.  1805;  applied  for  extension  to  August  1,  1895. 

Of  the  above  list,  tbe  following  numbers  have  been  completed:  Nob. 
1,  2,  3,  4,  5,  6,  7,  8,  9,  10, 11,  12, 13, 14, 16, 16,  17, 18,  19,  20,  21,  22,  23, 
24, 25,  26,  27,  28,  29, 30,  31,  32,  33,  36,  37,  39,  40,  41,  and  42. 

The  stores  represented  by  these  numbers  have  been  shipped  to  their 
respective  destinations. 

The  unfinished  work  at  the  date  of  this  report  comprises  Nos.  34,35, 
38,  43,  44,  and  45. 

I.— 12-INCH  H.  L.  RIFLE,  MODEL  1«88. 


(a)  Contract  of  Junk  15,  1891.  Model  1888. 

This  contract  was  for  9  guns,  for  which  6  sets  of  forgings  were  com- 
pleted and  shipped  at  the  date  of  last  report.  The  remaining  3  aets 
were  finished  and  dcliveivd  as  follows:  One  set  on  January  24, 1896, 1 
on  February  19,  1896,  and  1  on  March  6,  1896.  The  contract  expired 
on  December  16^  1896;  hence  the  company  had  9  months  and  10  days  to 
spare. 
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(fc)  Contract  of  Junk  12,  1895,  Model  1888  M„. 

This  contract  for  2  sets  of  12-inch  forgings  expired  on  March  10, 1896. 
The  tirst  set  was  finished  December  6, 1895,  and  the  second  December 
31,  1895,  or  2  months  and  10  days  in  advance  of  expiration  of  contract. 
All  12-inch  Ibrgings  were  shipped  to  Watervliet  Arsenal,  West  Troy, 
N.  Y. 

II.— ICINCH  B.  L.  RIFLE,  MODEL  1888  M„. 

(a)  Contract  ok  October  18,  1894. 

Five  sets  of  forgings  were  made  under  tliis  contract,  which  expired 
September  5,  1895.  The  last  delivery  was  made  September  24,  1896. 
Penalties  were  exacted  on  these  sets  at  $10  per  day  for  delay  in  deliV' 
ery,  for  91,  83,  68,  41,  and  19  days,  respectively. 

(6)  Extra  Set  on  Contract  of  June  15,  1891. 

This  extra  set  of  10-inch  forgings  was  due  March  1,  1896.  The  time 
was  extended  to  March  11, 1896.  The  set  was  delivered  March  21, 1896, 
with  a  i)enalty  of  $100  deducted  for  10  days'  dela3\  The  10-inch  forg- 
ings were  shipped  to  Watervliet  Arsenal,  West  Troy,  N.  Y. 

ill.— 8-l.\CH  B.  L.  RIFLE,  MODEL  1888  M„. 

This  contract,  dated  June  12,  1895,  was  for  4  sets  of  forgings.  The 
contract  expired  on  December  29, 1895.  The  final  delivery  was  made 
on  December  27, 1895.  Five  days'  penalty  was  deducted  on  the  first 
set,  for  delay  in  dehvery.  The  forgings  were  shipped  to  Watervliet 
Arsenal,  West  Troy,  N.  Y. 

IV.— 5-INCH  rapid-fire  GUN. 

This  gtln  was  made  under  contract  dated  April  6, 1896,  which  expired 
June  8, 1896.  The  forgings  were  finished  and  shipped  to  Watervliet 
Arsenal,  West  Troy,  N.  Y.,  on  May  20, 1896. 

v.— 3.6-INCH  B.  L.  R.  FIELD  MORTARS. 

Ten  sets  of  forgings  for  these  pieces  were  called  for  in  contract  dated 
June  17,  1895,  expiring  October  18,  1895.  The  entire  number  of  forg- 
ings was  completed  and  delivered  October  1,  1895.  The  forgings  were 
shipped  to  Watervliet  Arsenal,  West  Troy,  N.  Y. 

VI.— MISCELLANEOUS  GUN  FORGINGS. 
(a)  For  3.2-inch  B.  L.  Rvlk. 

Twenty-five  forgings,  viz,  5  breechblocks,  5  spindles,  5  block  car- 
riers, and  10  gas  checks  were  called  for  on  an  order  dated  October  2, 
1895.     All  were  completed  and  shipped  October  22,  1895. 

(&)  For  3.2-inch  Gerdom  B.  L.  Ri^le. 

One  block  carrier  was  ordered  for  this  gun  January  16, 1896,  and  was 
shipped  as  soon  as  completed. 
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(c)  For  4.7-incu  Gkki>om  B.  L.  Guw. 

Five  steel  forgiiigs,  viz,  1  breecli  piece,  1  breechblock,  1  face  plate, 
1  block  carrier,  aud  I  extractor,  were  ordered  for  this  gun  on  •laiiiuiry 
10,  1890.  The  breech  piece  was  shipped  to  Watervliet  Arseual,  and  the 
other  pieces  to  Sandy  Hook,  N.  J. 

Vll.— 12-lNCH  DECK-PIERCING  MORTAR  SHELL. 

The  contract  for  155  12-inch  deck-piercing  shell  was  dated  June  17, 
1895,  and  expired  January  8,  1896.  All  the  shell  were  completed  and 
tested  by  December  12,  1895.  The  Midvale  Steel  Company  sustained 
their  reputation  for  making  a  high  grade  product  by  not  failing  iii  a 
single  instance  in  the  ballistic  tests. 

VIII.— 10-INCH  ARMOR-PIERCING  SHOT. 

This  contract  for  104  10-inch  A.  P.  shot  was  dated  June  17, 1895,  and 
expired  October  15, 1895.  The  shot  were  forged  and  undergoing  treat 
ment  at  date  of  last  report.  The  projectiles  were  completed,  aud  sub- 
mitted for  ballistic  test  on  September  13,  1895.  The  usual  success 
attended  the  t^sts  of  the  two  lots  of  10-inch  A.  P.  shot,  and  they  were 
delivered  September  26, 1896.  The  6  extra  shot  were  accepted  uuder 
the  provisions  of  the  contract,  making  110  shot  in  all. 

IX.— 8-INCli  TEMPERED-STEEL  SHELL,  MODEL  1896. 

Twenty  tempered-steel  shell  were  made  uuder  the  contract  dated 
April  29,  1896,  expiring  June  10,  1896.  The  shell  were  treated  and 
submitted  for  ballistic  test  May  27, 189<>.  The  whole  lot  was  flnish- 
machined  and  shipped  to  Sandy  Hook,  N.  J.,  June  13, 1^6. 

X.^STEEL  DECK  PLATES. 

There  were  six  extra  deck  plates  4  feet  and  6  inches  square  by  4} 
inches  thick  ordered  under  the  provisions  of  contract  dated  November 
13,  1894.  They  were  in  all  respects  similar  in  treatment  and  quality 
to  those  reported  last  year.  The  plates  were  shipped  to  Sandy  Hook, 
N.  J.,  on  February  4,  1895. 

XI.— MISCELLANEOUS  STEEL  F0RGING8. 
(a)  Bask  Plugs  for  7-incii  Shell. 

Three  solid  cylindrical  forgings  27  inches  long  by  5 ^^  inches  in  diam- 
eter were  ordered  for  base  plugs  to  accompany  30  steel  castings  for 
7-inch  shell.  These  forgings  were  ordered  by  the  commanding  officer, 
Watervliet  Arsenal,  August  6,  1890,  and  will  be  delivered  early  in 
September. 

(fc)  Steel  Billets. 

These  billets  were  all  made  for  Watertown  Arsenal.  The  detaili 
relating  to  numbcT  and  si/c  are  given  in  the  above  list  of  fabricatioiis: 


R^SUMl^. 


Billets  from  forced  Bteol  No.  1. 
Hilhits  froui  forged  steel  No.  2, 
Hillets  from  forged  steel  No.  3. 

Total 
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These  billets  are  intended  for  forgings  for  gun  carriages.  Kepre- 
sentative  treatment  has  been  resorted  to  in  order  to  diminish  the  num- 
ber of  tests.    In  general  special  heats  were  made  for  the  same  purpose. 

(c)  Steel   Forgings   for    10-inch    B.   C.   Disappearing    Carriage    for    Pond 

Machine  Tool  Company,  Plainfield,  N.  J. 

The  remainder  of  the  428  steel  forgings  due  on  this  order  were  shipped 
during  the  latter  part  of  the  last  calendar  year. 

XII.— STEEL  CASTINGS. 
(1)  For  10-inch  Buffington-Crozier  Disappearing  Carriage. 

(a)  Order  of  Pond  Machine  Tool  Company^  Plainfield^  N,  J.  (4  sets). — 
Thirteen  of  the  100  steel  castings  comprising  this  order  remained  to  be 
8hi))ped  subsequent  to  the  date  of  last  annual  report.  These  have  been 
completed  and  shipped,  as  well  as  some  replacements  of  defective  cast- 
ings.   The  last  piece  was  shipped  February  29,  1890. 

(h)  Contract  with  Watertotcn  Arsenal  (5  sets). — There  were  210  steel 
castings  to  be  made  under  this  contract.  They  were  tinished  February 
8,  1890. 

{(')  Order  of  Kilhy  Manufacturing  Company^  Cleveland^  Ohio. — ^This 
coni])any  gave  the  Midvale  Steel  Company  two  orders  for  10  inch  chassis 
eastings,  viz,  one  order  February  26,  1896,  for  5  chassis  (3  right  and  2 
left),  and  one  June  17, 1890,  for  2  chassis  (both  left  hand),  making  7  in 
all.  All  have  been  shipped  to  the  Kilby  Manufacturing  Company. 
The  liist  shipment  was  made  July  29,  1890. 

(2)  For  30  Open-hearth  Steel  Castings  for  7-inch  Shell. 

This  order  is  from  Watervliet  Arsenal  and  specifies  that  the  castings 
*'nmst  be  sound,  free  from  blowholes  and  other  defects,  and  must  satis- 
factorily stand  after  machining  an  interior  strain  or  water  pressure 
test  of  at  least  120  pounds  per  square  inch;"  defective  pieces  to  be 
replaced  without  cost  to  the  United  States.  These  30  castings  were 
made,  annealed,  rough  bored,  and  shipped  to  Watervliet  Arsenal 
August  28, 1890. 

Xni.— OUTSIDE  WORK. 

All  material  made  at  points  other  than  the  Midvale  Steel  Works  is 
classed  as  "outside  work".  The  inspectors  stationed  here  had  charge 
of  the  inspection  of  material  for  the  Ordnance  Department,  U.  S.  A.,  at 
the  following  steel  works,  viz,  the  William  Cramp  &  Sons'  Ship  and 
Engine  Building  Company,  Philadelphia,  Pa.;  the  Chester  and  Eureka 
Steel  Casting  companies,  Chester,  Pa.;  the  Penn  Steel  Casting  and 
Machine  Company,  Chester,  Pa.,  and  the  American  Steel  Casting  Com- 
pany, Thurlow,  Pa.  All  outside  work  this  year  was  restricted  to  steel 
castings,  except  that  done  at  the  William  Cramp  &  Sons'  Ship  and 
Engine  Building  Company's  works.  The  details  of  these  fabrications 
are  given  below  and  in  the  "list  of  fabrications"  at  the  head  of  this 
rej)ort. 

(1)  William  Cramp  &  Sons'  Ship  ani>  Engine  Building  Company. 

{a)  Tico  Buffington-Crozier  disappearing  carriages  for  10-inch  B,  L, 
rifle. — These  two  carriages  were  to  be  delivered  by  July  18, 1895,  but 
were  delayed  by  the  difficulty  in  procuring  the  necessary  steel  castings 
from  subcontractors.    At  date  of  last  report  it  was  estimated  that  the 
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last  carriage  would  be  delivered  early  in  October,  1895.  The  first  east- 
riage  was  shipped  December  4, 1895,  aud  the  second  December  14, 1895. 

(X)  Ofie  Spillei' pneumatic  disappearing  carriage  for  10-inch  B.  L.  rifle.— 
The  contract  for  this  carriage  was  dated  November  5, 1894,  and  the  orig- 
inal date  of  expiration  of  contract  was  June  5, 1895.  The  carriage  is 
not  yet  completed.  Captain  Borup  reports  that  the  company  expect  to 
complete  it  by  Sei>tember  30, 1896. 

(c)  S.J2-inch  limited  recoil  field  carriage  ( Driggs  system). — ^This  carriage 
was  made  under  contract  dated  October  lii,  1895,  which  expired  No- 
vember 30,  1895.  The  carriage  was  completed,  but  not  in  a(;cordance 
with  tlie  terms  of  the  contract,  the  carriage  being  in  excess  of  the  pre- 
scribed weight.  It  was  shipped  to  Sandy  Hook,  N.  J.,  July  21, 1896, 
for  builders'  trial  and  information,  but  has  not  been  accepted  by  the 
Department. 

Capt.  H.  D.  Borup,  Ordnance  Department,  U.  S.  A.,  has  had  complete 
charge  of  the  work  on  these  four  gun  carriages. 

(2)  Thk  Chester  Stkkl  Casting  Company,  Chrstkr,  Pa. 

The  22  hydraulic  buffer  cylinders  remaining  at  date  of  last  report  on 
the  liock  Island  Arsenal  order  for  188  castings  for  siege  carriages  have 
been  shipped  to  that  arsenal,  thus  completing  the  order  originally  given 
to  the  Eureka  Steel  Casting  Company,  which  went  into  the  hands  of  a 
receiver  before  completing  their  contract. 

('^)  The  EiREKA  Stkkl  Casting  Company,  Cpksteu,  Pa. 

This  company  made  2  cast-steel  brackets  (1  right  and  1  left  hand)  for 
15-inch  barbette  carriage  for  Watertown  Arsenal. 

(4)  The  Penn  Steel  Casting  and  Mac^iiine  Company,  Chestkr,  Pa. 

(a)  For  JO-inch  H.  C.  disappearing  carrimje, — The  ex)ntract  for  5  seta 
of  steel  castings,  215  in  number,  for  Watiu^town  Arsenal  and  dated 
March  IG,  1890,  is  rapidly  a]>proaching  completion,  and  will  be  finished 
about  September  30, 189().  All  the  castings  are  completed  and  shipped 
except  0  gun  levers  and  1  laeer,  the  latter  a  replacement.  Fonr  of  these 
7  castings  are  read}'  for  test.  Four  gun  levers  have  been  rejected  on 
tests,  2  cap  squares  were  rejected  for  defects,  and  1  elevating  band 
was  rejected  for  having  no  tests  left  on  the  cjisting. 

(h)  For  124nch  barbette  carriage. — This  order  was  for  2  sets  of  steel 
castings  for  12-inch  barbette  carriages,  and  was  given  March  27. 1896. 
There  were  2i\  castings.  All  have  been  completed.  The  last  piece  was 
shipped  to  Watertown  Arsenal  July  23,  1896. 

(c)  12  inch  barbette  carriages. — Sixteen  cast-steel  truck-wheel  plates 
were  ordered  for  these  carriages  on  May  20,  1896,  all  of  which  were 
completed  and  shipi)ed  to  Watertown  Arsenal  on  June  20, 1896. 

(5)  The  Ameiucan  Steel  Casting  Company,  Tiiuru)W,  Pa. 

(a)  For  12- inch  gim-H/t  carriage. — Of  the  7  steel  castings  required  fbr 
the  above  carriage  all  l3ut  1,  a  top  carriage  had  been  shipped  at  the 
date  of  the  last  report.  The  first  two  castings  for  this  top  carriage 
were  condemned  and  the  tliird  proved  acceptable,  and  was  shipped  to 
Watertown  Arsenal  in  November,  1895,  thus  completing  the  order. 

(//)  For  10-inch  B,  C.  disapptaring  carriage. — There  were  4  sets,  mak- 
ing 100  steel  castings  ordered  by  tlie  Pond  Machine  Tool  Oompiaf  ot 
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Plaiiifield,  N.  J.,  in  November,  1895.    The  entire  order  was  completed 
and  the  last  piece  shipped  Febraary  29, 1896. 

(c)  For  12inch  disappearing  carriage. — The  contract  of  June  16, 1890, 
expiring  September  14, 1896,  calls  for  1  set,  consisting  of  30  steel  cast- 
ings, to  be  made  for  Watertown  Arsenal.  Of  these  castings  18  have 
been  shipped.  All  will  be  cast  at  expiration  of  contract,  but  can  not 
be  treated  and  tested  much  before  the  end  of  September,  1896.  One 
top  carriage  has  been  lost  by  having  a  defective  core  in  the  mold. 

(d)  For  12  inch  barbette  carriages, — Under  contract  dated  July  1, 
1896,  26  steel  castings,  constituting  2  sets,  are  to  be  made  for  Water- 
town  Arsenal.  Four  pieces  have  been  shipped  and  8  submitted  for 
test.  The  larger  castings  will  follow  close  upon  those  for  the  12-inch 
disa)>pearing  carriage. 

(e)  For  8  inch  disappearing  carriages. — Five  sets  of  castings  for  these 
carriages  were  contracted  for  by  the  commanding  officer,  Watertown 
Arsenal,  on  July  1,  1896.  The  date  of  expiration  of  contract  is  Octo- 
ber 27, 1896.  There  are  140  castings  in  the  lot,  of  which  74  have  been 
8hip|>ed.  The  company  expect  to  complete  the  order,  except  the  chas- 
sis, this  month. 

XrV.— PHYSICAL  TESTS. 

To  give  a  condensed  statement  of  the  physical  properties  of  the  steel 
forgiugs  and  steel  castings.  Tables  A,  B,  C,  D,  £,  F,  G,  and  H,  given 
below,  have  been  prepared.  In  these  tables  the  columns  headed 
*'*'  Mean  ^  are  the  arithmetical  means  of  all  specimens  tested.  The 
columns  headed  <^  Maximum "  and  <^  Minimum"  give  the  highest  and 
l(»west  results  in  each  particular,  taken  separately,  found  in  the  whole 
series  of  bars  tested.  The  object  of  these  two  headings  is  to  show  the 
extreme  range  in  each  particular,  viz,  tensile  strength,  elastic  limit, 
elongation,  and  contraction  of  area.  Though  some  of  the  specimens 
show  abnormal  results,  due  to  defects  in  the  bar,  which  were  known  to 
the  inspector  before  testing,  all  such  have  been  included  in  getting  the 
arithmetical  means,  and  reduce  the  results  somewhat. 

Tables  F,  G,  and  H  give  the  comparative  results  of  different  years 
for  principal  parts  of  12-iuch,  10-inch,  and  8-inch  gun  forgings. 

Table  E  gives  a  r^sum^  of  the  results  obtained  from  steel  castings 
made  by  three  different  companies. 

Table  I  gives  the  aggregate  weights  of  steel  castings  and  steel  forg- 
ings shipped  since  the  date  of  last  report. 

Table  K  shows  the  number  of  forgings  and  castings  shipped  and  the 
total  number  of  specimens  that  have  been  tested. 

These  tables  have  been  prepared  by  my  assistant,  Mr.  O.  W.  Albee, 
M.  E.,  who  has  been  in  charge  of  the  work  at  the  works  of  the  Penn 
Steel  Casting  Company  and  of  the  American  Steel  Casting  Company. 

OBD  96 14 
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TABUiY.—CvmjiaraliK-  table  o/  ntutU  0/  lewtte  Utl», 
la-XKCn  JJ.  L.  RIFLE. 
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Table  K. 

Midvale  St«el  Works : 

Number  of  forjqngs  shippeil  from  Midvale  Steel  Works 1,388 

Number  of  castings  shipped  from  Midvale  Steel  Works 308 

Oati*i«le  wurkM : 

N  umbtT  of  castings  shipped  from  American  Steel  Casting  Company,  Thnrlow,  Pa 351 

Number  of  castings  shipped  from  Penn  Steel  Casting  and  Machine  Company,  Chester,  Pa. . .      251 
Number  of  castings  shipped  from  Eureka  Cast  Steel  Company,  Chester.  Pa 24 

Total  from  all  works 2,302 

Total  number  of  test  bars  broken  at  Midvale  Steel  Works 1,757 

KesiHiotfully  submitted. 

1>.  A.  Lylb, 
CaptaiUj  Ordiuince  Department^  U.  IS.  A.j  Inspector. 

The  Chief  op  Ordnance^  United  States  Army, 

Washington^  J).  G. 
(10760) 
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rnaaRKss  hkvoht  on  the  manufacture  of  steel  fobgings, 

CASTIXaS,  ET<\y  AT  THE  BETHLEHEM  IRON  JTOBKS. 

Office  of  Inspe(^tor  of  Ordnance,  U.  S.  A., 

Bethlehem  Iron  Works, 
South  Bethlehem  J  Pa.y  Nove^nber  5, 1S96. 

Sir:  I  liave  the  honor  to  submit  the  following  report  of  the  progress 
during  the  fiscal  year  ending  June  30, 1896,  of  the  work  ordered  by 
the  Ordnance  Department  to  be  made  under  the  supervision  of  the 
inspector  of  ordnance  at  these  works. 

The  Bethlehem  Iron  Company  has  been  manufacturing  forglngs  and 
castings  under  the  following  contracts  or  orders,  viz: 

(1)2  Bet8  of  forginj^H  for  12-iiich  H.  L.  rlHe,  contract  of  October  18,  1894. 

(2)  ()  sots  of  forgiDgs  for  T-inch  B.  L.  mortars,  contract  of  April  10,  1895. 

(3)  4  sots  of  forgin^s  for  lO-inck  \\.  L.  riHe,  contract  of  Jane  12,  1895. 

( I )  Breech  uiechaniHm  forgings  for  Soabnry  3.2-inch  B.  L.  rifle,  Augnst  15,  1895. 
(5)  Breech  mechanism  forgings  for  Dasbiell  3.2-inch  B.  L.  ritie,  August  15,  1895. 
(8)  Breech  mechanism  forgingH  for  12-inch  B.  L.  mortar  (Farcot- Fletcher),  iSeptem- 

ber  10  and  November  11,  18^. 

( 7)  Breech  mechanism  forgings  for  12-inch  B.  L.  rifle,  model  1892,  December  10, 1895. 

<X)  Ca8tings  for  five  8-incn  Buftington-Crozier  disappearing  carriages  ordered  by 
Watertown  Arsenal  December  22,  1894, 

i!M  Castings  for  six  7-inch  B.  L.  mortar  carriages  ordere<l  by  Watertown  Arsenal 
Fel.r  lary  19,  1S9«. 

(10)  MiscrllaueoiiH  forgings  for  rifles  and  gun  carriages. 

Tliey  have  also  been  manufacturing: 

( II )  Four  10-inch  Bnflington-rrozier  disappearing  carriages,  contract  of  January  8, 
1895. 

( 12)  100  B.  L.  rifles,  «,  10,  and  12  inch  calibers,  contract  of  November  7,  1891. 

The  Carpenter  Steel  Company  have  had  to  furnish  the  following  pro- 
jectiles: 

( i:{)  One  linndred  12-inch  armor-piercing  projectiles,  contract  of  Augnst  7,  1893. 
( 14  )  Ei^'hty-ono  12-inch  armor-pi«Tcing  projectiles,  contract  of  December  8,  1894. 

(1)  FORGINGS  FOR  12-INCH  B.  L.  RIFLES. 

These  forgings  were  all  completed  and  delivered  by  August  21, 1895. 

(2)  FORGINC;S  FOR  7-INCH  B.  L.  MORTARS. 

Deliveries  under  this  contract  were  completed  by  November  20, 1896, 
the  last  ibiir  sets  being  delayed  by  from  25  to  45  days  beyond  the  pre- 
scribed times  on  account  of  failures  with  the  mortar  bodies. 

(3)  FORGINGS  FOR  10-INCH  B.  L.  RIFLES. 

Deliveries  under  this  contract  were  completed  December  31, 1895. 
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(4  AND  5)  FORGINGS   FOR  SEAHURY  AND  DASIIIELL  BREECH  MEGHAN'- 

ISMS  FOR  3.2-INCH  B.  L.  RIFLES. 

The  first  were  delivered  by  October  25,  1895,  and  the  secoud  by 
November  12,  1895,  a  dehiy  of  29  and  47  days,  respectively, 

((J  AND  7)  FORGINCiS  FOR  12-INCH  B.  L.  RIFLE  BREECH  MECHANISM. 

The  first  of  these  were  delivered  December  31,  1895,  aud  the  second 
April  20,  189G,  a  delay  of  22  and  49  days,  respectively. 

(S)  8-INCH  DISAPPEARING-CARRIAGE  CASTINGS. 

The  final  delivery  under  this  order  was  made  on  July  IG,  1895,  aboat 
5  months  after  the  expiration  of  the  contract  time. 

(!»)  7-INCII  B.  L.  MORTAR-CARRIAGE  CASTINGS. 

Deliveries  of  these  castings  were  completed  by  April  26, 1896. 

(10)  MISCELLANEOUS  FORCINGS. 

The  deliveries  of  forgings  for  two  10-inch  disappearing  carriages  made 
by  the  William  Cramp  &  Sons  Company  were  complete  July  10, 1895. 
Tliose  for  4  carriages  made  by  the  Pond  Machine  Tool  Company  were 
delivered  by  April  21, 1896,  and  those  for  10  carriages  made  by  the 
Kilby  ^Manufacturing  Comi)any  have  been  in  part  delivered. 

Of  2  locking  rings  for  5-inch  steel  rifle,  ordered  by  Watervliet  Arse- 
nal, the  lirst  was  delivered  December  17, 1896,  being  overdue  29  days; 
the  second  was  due  June  28, 1896,  and  was  not  delivered  on  Jane  30, 
1896. 

One  5- inch  trunnion  lioop,  replacing,  delivered  Decern l>er  17, 1895,  overdae  62 dayi. 
One  5-inch  trunnion  hoop,  re]»hiciug,  not  delivered  by  June  30,  1896. 
Ono  lO-inch  trunnion  hoop,  replacing,  delivered  Juno  26,  1896. 
Ono  lO-incli  spindle,  replacinp;,  delivered  January  16,  1896,  overdue  26  days. 
One  trav  casting  for  12-iuch  li.  L.  mortar,  due  December  11,  1895,  delivered  Mardi 
3,  1«90. 

(11)  lO-INClI  DISAPPEAKING  CARRIAGES. 

Long  periods  of  d(*lay  occurred  in  the  deliveiy  of  each  of  these  car- 
riaj»:es,  cluo  to  some  extent  to  the  difficulty  experienced  in  castiug  the 
lar<»e  pieces  of  steel  and  to  the  novelty  of  manufacture.  The  first  was 
delivered  on  December  19,  1895,  the  second  on  March  21,  1896,  the 
third  on  elune  25, 189<>,  and  the  fourth  was  almost  completed  Jane  30. 
189G. 

(12)  8,  10,  AND  12  INCH  B.  L.  STEEL  RIFLES. 

Up  to  Juno  30  there  had  been  completed  under  this  contract  ten 
8-inch  juid  tifteen  iOinch  ritles.  There  were  in  progress  fifteen  S-inch, 
which  will  be  com])letLMl  before  the  end  of  the  year,  and  ten  10-inch 
ritles,  which  have  the  tubes  i)repared  for  assembling  the  jackets  andC 
hoops.  There  are  also  live  12  inch  ritles  under  way,  four  of  which  have 
the  jackets  and  ('  h<)<)])s  assembled,  the  fifth  tube  being  bored  and 
turn<Ml  tor  shrinkage.  Forcings  for  a  few  additional  10  and  12  inch 
rides  are  ready  for  assembling. 
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(13  AND  14)  ARMOR-PIERCING  PROJECTILES. 

None  of  the  deliveries  under  this  contract  have  yet  passed  the  req  uired 
ballistio  test. 

Tilt'  following;  table  of  tlie  average  pliysieul  qualities  of  Bpevimeiis 
tasted  liero  diirinjr  the  last  year  show  .-vboiit  the  sume  conditions  to  have 
been  attained  as  in  the  preceding  year,  and  are  not  as  satiBfact4)ry  as 
shoulil  be  expected  from  the  experience  gained  in  seven  years  of  man- 
ufaoture.    The  number  of  apecimeus  tested  was  1,510. 


Num- 
iH^r  or 
1.1™-. 

Id 

35 
IS 

"s 

5 

tu 

limit  U.T 

TbmHb 

ElnnRH- 

I'ltcrM. 
10.0 

ao.  8 

20.1 

lio 

IM 

19:0 

!»:» 

33!  3 

isio 

28.5 

32!  5 

RMlnc- 
nipluni. 

3.2.i..h:.;..--„V.   

11 

10!  IW 
loilooo 

U.33B 

s«!aiM 

65. 7M 

53.  «M 
*7.MS 

58.000 

M.reo 
ssisjo 

4«,  l» 

5i:soo 
g3;5oo 

i<a,»ao 

W.3M 

as,  000 
iw'.auo 

iwlsuo 

SI,93U 
1DD.7N 
103,  «7U 
105,530 

107:750 
B3.200 

e5,5va 

88,  MO 
81.700 
107,250 
105.50.1 
107. 4B8 
IM.  3'JU 
1U7,B7* 

II 

isoisoo 

Is: 

10s.  TOO 
112,300 

1 

ST,  400 

38.057 
100.  U4 

5S 

48,760 

2e;coo 

43.1 

42-2 
34.1 
44.0 

32-0 

4018 
40,2 

K.i 

42.8 
35.0 
45.0 

40!  B 

1 

aais 
43.  B 

sell 

^=J^1'I;                                   

-"!"hh""in""i.'  

flncb.V'i'n'ii-""'".  :".;;■".;::::;: 

lin^her«''!r'''"'^""""""""""' 

giufliMi,H.p«  

0- ni-h  Jl  lioi,p« 

as 

II 

«;«» 

*3.000 
57.000 
M,tHM) 

mIooo 

8S.000 

ssiooo 

3S;7W 

30,8 
37.7 

30!  0 

28!  8 
62.4 

48:8 

giLo 

54.4 
45:5 

13iTicliJirU*l>  

li  mrb  l,m^io  i.ii» 

■oTiiHi  Hf^i  soA .: 

Fnrted.l»l.  No.3 

Ctist>Ie«1.  >'•■.  1 

n.ssa 

»■•   -'1 

1 

1 

220 


APPENDIX  20. 


The  weights  of  forgings  shipped  daring  the  year  are  as  follows: 


Forgings  for— 


Weight. 


3.2-iiicIi  B.L.  rifle • • 9 

5iu('h  J).  L.  ritle 

7-itick  h.  L.  uortar 

7-iii('h  B.  L.  mortar  carriage 

10-inch  i{.L.  rifle 

12-inch  iJ.  L.  rifle 

12-iuch  11.  L.  mortar 

10-i uch  d isap iieuring  carriage 

Total 


Pftnd*.    ■■ 
5«7  , 
tB 
13.916 

4.esi 

831.819  , 
i2S.8l»  1 

2,565 
393.150 

871,203 

Very  respectfully,  your  obedient  servant, 

I.  MacNutt, 
Captain^  Ordnance  Department^  U.  8,  -4..,  Inspector, 

The  Chief  of  Obdnanoe^  United  States  Abmy, 

Washington^  D.  C. 
( 10915) 
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TSIAL  OF  ARMSTRONG  12'CM,  {4,72'INCH)  RAPID-FIRE  GUN  AND  MOUNT. 

(8  plates.) 

The  Ordnance  Board,  U,  S.  A., 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  Yorlc  City,  April  6,  1696. 

Sir:  The  following  report  of  the  test  of  an  Armstrong  4.72-inch 
rapid-fire  gnn  and  mount  is  respectfully  submitted: 

Description, 

THE   GUN. 

The  gun  is  entirely  of  steel  and  consists  of  a  tube  over  which  is  shrunk 
the  jacket  prolonged  to  the  rear  for  the  reception  of  the  breechblock; 
three  hoops  shrunk  over  the  tube  in  the  prolongation  of  the  jacket;  a 
hoop  shrunk  over  portions  of  the  jacket  and  nearest  hoop,  securing 
them  longitudinally  by  being  screwed  to  the  former  and  attached  to  the 
latter  by  a  locking  shoulder;  and  a  breech  ring  for  securing  the  gun  to 
the  recoil  mechanism.  The  exterior  of  the  jacket  is  furnished  with 
longitudinal  ribs  which  form  guides  for  the  gun  when  in  its  cradle. 
The  chamber  is  conical. 

The  following  table  gives  the  principal  dimensions  with  reference  to 
the  gun  : 

Caliber , inches..  4.724 

Weight pounds..  4,676 

Lenjctb: 

Bore inches..  189 

Rifling do 171 

Chamber do 15.5 

Total do 194.1 

Over  aU do 205.1 

Grooves 22 

RiHing:  Spiral,  increasing  from  1  turn  in  100  calibers  at  bieech  to  1  tarn  in  34.4 
calibers  at  6.65  inches  from  the  mnzzle;  the  remainder  1  turn  in  34.4  calibers. 

BREBCH   MECHANISM. 

The  breech  of  the  gnn  is  closed  by  a  block,  0,  formed  in  two  steps,  the 
firon  t  step  being  conical  and  the  rear  cylindricaL  Both  steps  have  three 
portions  of  their  threads  removed,  each  corresx>onding  to  one-sixth  of  a 
turn  of  the  block,  and  having  the  threads  on  one  x)ortion  opposite  the 
blank  spaces  on  the  other.    The  interior  of  the  ffon  is  prepared  for  the 
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receptiou  of  the  breechblock  in  a  similar  manner.    To  the  rear  face  of 
the  block  is  secured  a  bronze  face  plate,  D,  to  which  is  hinged  the  lock- 
ing lever  E.    The  locking  lever  rotates  the  block  and  has  on  its  firont 
surface  a  cam  which,  entering  a  recess  in  the  face  of  the  breech,  lockiB 
the  block.    The  breechblock  is  supported  by  a  carrier,  A,  whidi  is 
hinged  to  the  breech  ring  of  the  gun.    The  cylindrical  part  of  this  car- 
rier enters  a  corresponding  recess  in  the  block,  and  is  the  axis  aboat 
which  the  block  rotates.    On  the  surface  of  the  cylindrical  part  a  dot 
is  cut  parallel  to  the  threads  of  the  block,  and  in  which  engages  a  stud 
from  the  block.    This  arrangement  permits  of  the  rotation  of  the  block 
and  secures  the  block  to  the  carrier.    Two  stops  on  the  bronze  ftoe 
plate  bear  against  the  carrier  in  the  locked  and  unlocked  positions  d 
the  block,  respectively,  and  limit  further  rotation  in  either  direction. 
The  carrier  swings  the  block  clear  of  the  breech  opening:  for  loadiDgi 
When  the  breech  is  open  the  block  Is  prevented  from  toruiug  on  the 
carrier  by  a  spring  catch,  which  is  fitted  to  the  carrier  at  M;  this  catch 
engages  a  notch  in  the  block  as  it  is  withdrawn  from  the  gun;  when 
closing  the  breech  this  catch  comes  in  contact  with  the  face  of  the  gnn, 
thus  releasing  the  block,  and  leaving  it  again  free  to  revolve.    A  pro- 
jecting edge  on  the  carrier,  sliding  in  a  groove  in  the  locking  lever, 
prevents  the  latter  from  being  turned  down  until  the  lock  is  properly 
engaged  in  the  gun,  when  the  projecting  edge  and  groove  no  longer 
engage.    A  small  tube  lever  is  supplied  to  ship  on  to  the  locking  lever 
to  give  additional  power  should  any  stiffness  occur. 

The  electrical  firing  pin  Gr  is  fitted  in  the  axis  of  the  breechblock. 
It  consists  of  an  insulated  needle  surrounded  by  a  spiral  spring  which 
holds  it  against  the  electrical  primer  in  the  base  of  the  cartridge  case, 
and  provided  w4th  a  collar  on  its  rear  end.  A  cocking  lever,  F,  is 
hinged  to  the  face  of  the  breechblock,  one  end  of  which  engages  the 
collar  of  the  needle  and  the  other  bears  against  the  cam  of  the  lockiiig 
lever.  Eaising  the  locking  lever  to  its  unlocked  position  catises  itscam 
to  bear  against  the  cocking  lever,  drawing  back  the  pin.  Lowering  the 
lo<;king  lever  to  its  locked  position  permits  the  needle  to  move  forward, 
making  contact  with  the  electrical  primer.  This  arrangement  permits 
of  the  electrical  circuit  being  made  complete  only  when  the  block  iB 
securely  locked.  Two  similar  brackets,  B  and  C,  are  provided.  B  il 
fitted  to  the  gun  and  G  to  the  gun  saddle.  These  brackets  carry  fhe 
insulated  electrical  cable  I  and  the  contact  pieces  on  the  ends  of  tiie 
cable.  The  cable  from  the  needle  passes  to  the  (intact  pieces  in  B  and 
G ;  from  them  to  the  cable  attached  to  G,  which  cable  makes  contact 
with  the  firing  ])istol.  The  brackets  B  and  G  are  only  in  contactwhen 
the  gun  is  fully  in  battery,  a  provision  which  prevents  all  possibililyof 
firing  electrically  should  the  recoil  springs  fail  to  return  the  gan  to  its 
firing  })osition.  The  firing  pistol  is  fitted  to  the  mounting  in  a  conven- 
ient position  for  the  gun  layer.  One  terminal  of  a  three-cell  battery  is 
coniie(?ted  to  the  firing  ])istol,  the  other  directly  to  the  mounting,  which 
completes  the  circuit  by  making  contact  with  the  insulated  cable 
through  the  bridge  in  the  electrical  primer.  Held  in  their  places  by 
automatic  spring  catches,  the  brackets  B  and  G  can  be  readily  removed 
by  a  sliar])  ])ull,  thus  i)erniitting,  if  required,  of  a  spare  cable  being 
readily  adjusted. 

An  alternative  electrical  firing  gear  is  also  provided,  which  can  imme- 
diately bo  put  into  action  if  the  other  one  becomes  short  circuited  or 
the  insulation  fiiils.  It  consists  of  a  long  cable,  having  a  split  pinst 
one  end,  which  is  pushed  into  a  hole  in  the  head  of  the  needle;  the 
other  end  is  connected  to  the  terminal  of  the  battery.    Abont  the  nud- 
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die  of  the  cable  is  a  firing  key,  which  is  held  in  the  hand  of  the  man 
"who  lays  the  gun. 

Tlie  primer  (PI.  VIII  ^ ),  used  in  electrical  firing,  is  a  flanged  screw 
plug,  having  in  its  axis  tlie  primer  proper.  The  electrical  primer  is 
screwed  into  the  bottom  of  the  cartridge  case  and  is  insulated  from 
the  primer  proper  except  through  the  bridge. 

The  mechanical  firing  gear  consists  of  a  spring  trigger,  H,  having 
three  projecting  arms,  O,  O^,  O^  It  is  bored  out  at  its  center  for  the 
axis  pin,  about  which  it  turns  and  is  fitted  with  a  recess  which  contains 
a  spiral  spring.  This  spring  is  housed  on  the  outside  by  a  cap,  which 
is  hekl  in  place  by  a  retaining  flap,  K.  To  adapt  the  breech  mechanism 
to  percussion  firing,  the  retaining  flap  K  is  raised,  the  cap  is  turned  by 
its  handle^  N,  until  the  word  percussion  appears  on  tbe  cap,  and  theu 
the  retaining  flap  is  dropped  behind  a  small  screw  stop.  Turning  the 
cap  causes  the  spiral  spring  to  raise  the  projecting  arm  O  so  that  it 
bears  against  a  projection  on  the  firing  pin.  When  the  pin  is  drawn 
back  suflQciently  the  projecting  arm  O,  engaging  behind  this  projec- 
tion, keeps  the  pin  withdrawn.  A  lanyard  is  attached  to  either  arm, 
O'  or  O*,  and  on  pulling  it  the  arm  O  releases  the  firing  pin,  permitting 
it  to  strike  the  primer.  In  firing  the  two  projecting  arms  O^  and  O^ 
give  the  gun  layer  the  option  of  stationing  himself  on  either  side  of  the 
gun. 

The  adapter  (PI.  YIII),  used  in  this  kind  of  firing,  is  a  screw  plug 
having  the  same  general  dimensions  as  the  electrical  primer,  and  is 
chambered  for  the  reception  of  the  percussion  primer.  The  adapter  is 
screwed  into  the  bottom  of  the  cartridge  case,  and  before  firing  the 
primer  is  inserted  in  its  chamber  in  the  adapter. 

The  extractor  is  a  cam  formed  on  the  end  of  a  spindle,  which  projects 
through  the  right  side  of  the  gun,  and  the  requisite  motion  is  given  to 
the  cam  by  the  rotation  of  the  spindle.  The  rotation  is  obtained  by 
means  of  a  rod  attached  to  the  end  of  a  lever  of  which  the  splindle  is 
the  axis.  This  rod  is  operated  during  the  final  operation  of  opening 
the  breechblock  by  a  cam  formed  on  the  hinge  of  the  carrier.  A  spring 
contained  in  the  box  Q  returns  the  spindle  to  its  normal  position  as 
soon  as  the  breech  is  partially  closed,  thus  allowing  the  cartridge  case 
to  go  home  when  inserted  in  the  gun.  The  extractor  acts  on  the  flange 
of  the  cartridge  case,  forcing  the  case  out  suflSciently  to  free  it,  when 
it  can  be  readily  removed  by  the  hand  extractor.  The  hand  extractor 
is  a  simple  handle,  provided  with  a  semicircular  flange,  which,  taking 
hold  of  the  flange  of  the  adapter  or  electrical  primer,  withdraws  the 
cartridge  case. 

Nomenclature,  Plate  II. 


A— Carrier 

B — UiD£^  pin 

C— Breecholock 

D— Bronze  face  plate 

E — Locking  lever 

F— Cocking  lever 

G— Firing  pin 

H— Trigger 

I^Electrical  cable.. 


Parts. 


11 
4 

6 
6 
4 
9 
0 
8 
1 


The  extractor  (not  shown  in  PI.  II)  has  14  parts. 


ancloeure  1,  3349,  of  1892. 


224  APPENDIX   21. 

SIGHTS. 

(Plate  III.) 

The  sights  are  fitted  in  sockets  at  the  extremities  of  arms  attached 
to  the  left  side  of  the  cradle. 

The  breech- tangent  sight  consists  of  a  bar,  A,  crosspiece,  B,  and 
adjusting  clami)  collar,  O.  The  bar  is  triangular  iu  cross  section,  and 
inclined  at  an  angle  of  1  degree  20  minutes  to  the  left,  to  correct  for 
drift.  The  two  rear  faces  of  the  bar  are  fitted  with  crown-metal  strips 
graduated,  one  iu  degrees,  and  the  other  in  yards. 

The  crosspiece  is  provided  with  a  sighting  window,  W,  of  H  form, 
to  which  a  deflecting  motion  is  given  by  a  screw  having  milled  heads. 
The  f^ont  fa<;e  is  provided  with  a  degree  scale  and  the  rear  &ce  with 
a  removable  speed  scale  up  to  15  knots  an  hour,  calculated  for  a  range 
of  1,000  yards. 

A  deflection  of  2  degrees  can  be  given  right  and  left  to  the  window. 

The  clamp  consists  of  a  sliding  collar,  containing  a  driving  spindle, 
with  a  spiral  tooth  cut  on  its  end.  This  tooth  gears  into  the  rack  on 
the  bar,  and  is  actuated  by  a  small-milled  wheel. 

The  foresight  consists  of  a  pillar,  P,  sliding  collar,  S,  and  cross- 
piece,  E.  The  crosspiece  is  furnished  with  a  nut  traversing  right  and 
left  by  a  screw,  and  having  an  upright  blade,  terminating  with  a 
spherical  head,  O. 

A  removable  crown-metal  scale  plate  with  a  speed  scale,  in  knots  up 
to  15  knots  ])er  hour,  is  attached  to  the  rear  face.  The  crosshead  \b 
also  ])rovided  with  a  movable  screw  stud,  to  prevent  the  nut  being 
traversed  in  the  wrong  direction  when  in  use. 

The  pillar  and  collar  each  lock  into  the  socket  with  a  bayonet  joints 

MOUNTING. 
(Plates  IV,  V,  VI,  VII.) 

The  mounting  consists  of — 

(1)  A  cradle,  including  recoil  apparatus  and  trunnions. 

(2)  A  cast-steol  revolving  bnvcket,  trunnion  bearings,  racer,  ndkr 
ring  and  rollers,  racer  plate,  shields,  and  elevating  training  gear. 

The  cradle  A  is  a  single  casting  of  gun  metal,  and  comprises  the  frame 
through  which  the  gun  recoils  and  the  recoil  apparatus.  The  cradle 
(complete  rotates  about  trunnions  fitted  in  bearings  on  the  revolving 
bracket.  The  gun  is  provided  with  keys,  which  fit  key  ways  in  the  sad- 
dle, by  which  means  the  gun  is  allowed  to  recoil  freely  without  rotating. 
A  ^uard  plate,  j>,  is  fitted  on  the  left  side  of  the  saddle  as  a  protection 
for  the  gun  layer. 

The  recoil  apparatus  is  directly  under  the  gun,  and  comprises  the 
hydraulic  recoil  cylinder,  the  spring  box,  and  the  reserve  oil  tank. 

The  piston  rod  B  and  the  bolts  O  for  compressing  the  ranning-ont 
S])rings  are  attached  to  a  i)rojecting  arm  on  the  breech  of  the  gan. 
The  bolts  are  placed  one  on  each  side  of  tiie  hydraulic  cylinder,  and 
engage  a  crosshead  on  the  front  end  of  the  springs.  A  throttling  bar 
is  attaclied  to  the  bottom  of  the  cylinder,  engaging  in  a  port  oat  in  the 
piston,  and  is  constructed  to  ])crniit  of  a  constant  resistance  daring 
recoil.  A  controlling  ram  is  attached  to  the  front  end  of  the  cylinder, 
and  a  recess  is  bored  in  the  piston  rod  to  receive  it.  During  recoil  thjB 
liquid  is  forccnl  into  the  recess  and  upon  returning  to  the  firing  posj* 
tion,  the  clearance  between  the  ram  and  the  recess  being  qaite  amaUf 
there  is  suflicient  resistance  to  the  escape  of  the  liquid  to  aUow  tbe 
piece  to  retuxu  gently  to  the  tiring  position. 
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The  reserve  oil  tank  is  placed  on  the  right  side  of  the  cradle  and 

pplies  to  the  cylinder  any  loss  caused  by  leakage. 

The  spring  box  is  placed  under  the  front  part  of  the  cradle,  and  con- 
tains the  spiral  springs  for  returning  the  gun  to  and  retaining  it  in  the « 
firing  position.  Within  the  box  is  the  compressor  C,  a  flanged  steel 
tube,  Tvith  a  giin-metal  casting  fitted  to  the  end  and  threaded  for  the 
compressor  bolt  B^  The  compressor  regulates  the  amount  of  initial 
compression  given  the  springs. 

REVOLVING   BRACKET. 

The  revolving  brackets  consist  of  two  steel  castings,  H,  provided 
with  flanges  for  attachment  to  the  racer  G,  and  flat  shield  J.  It  is  also 
provided  with  trunnion  bearings  and  cap  squares  for  the  cradle.  The 
left  revolving  bracket  is  fitted  for  the  training  and  elevating-gear 
brackets,  and  to  the  latter  is  fitted  the  shoulder  piece. 

The  racer  G  is  a  single  steel  casting,  and  is  riveted  to  the  revolving 
brackets,  and  bolted  to  the  flat  shield  J.  At  the  center  is  a  hole 
through  which  the  pivot  pin  passes;  the  lower  portion  is  cylindrical 
and  is  arranged  to  form  a  protection  to  the  live  rollers  upon  which  it 
runs. 

Three  forged-steel  clips,  two  front  and  one  rear,  are  bolted  to  the 
racer  and  overlap  the  projecting  edge  of  the  base  ring,  in  order  to  pre- 
vent the  mount  from  jumping. 

The  live  roller  ring  is  fitted  with  18  rollers  of  forged  steel,  which  run 
between  the  upper  and  lower  roller  paths. 

The  pivot  and  racer  plate  is  a  steel  casting,  having  a  hole  at  its 
center,  in  which  is  securely  fitted  the  forged-steel  pivot  pin;  this  pivot 
takes  up  the  pull  due  to  the  recoil  strain,  and  the  top  of  it  is  fitted  to 
receive  the  training-gear  worm  wheel.  On  the  outer  edge  of  the  plate 
a  roller  path  is  formed  for  the  live  rollers. 

ELEVATINd   GEAR. 

The  elevating  gear  is  carried  by  a  gun-metal  bracket.  It  is  actuated 
by  a  handwheel  L,  which  is  placed  in  a  convenient  position  to  be  worked 
by  the  man  laying  the  gun.  The  wheel  L  drives  by  a  bevel  gear  a  worm 
which  works  the  worm  wheel  P.  On  the  inner  end  of  the  spindle  car- 
rying this  worm  wheel  a  pinion  is  fixed,  which  gears  with  the  elevating 
arc  attpched  to  the  carriage. 

The  elevating  gear  is  provided  with  a  frictional  driving  arrangement, 
as  follows :  The  Ik)8S  of  the  worm  wheel  P  is  hollow,  and  contains  a  series 
of  nine  friction  rings,  five  of  which  are  of  steel  and  are  keyed  to  and 
turn  with  the  shaft  B,  while  the  remaining  four  are  of  manganese 
bronze,  aiM  are  keyed  to  and  turn  with  the  worm  wheel  P.  These  fric- 
tion rings  are  pressed  together  by  means  of  a  spring  steel  washer  and 
a  nut  S  on  the  extreme  end  of  the  shaft  E.  By  adjusting  this  nut  the 
rings  are  pressed  together  sufficiently  to  produce  the  requisite  friction 
to  prevent  the  gun  running  down  at  extreme  recoil,  but  at  the  same 
time  allows  the  gun  to  move  slightly  when  fired  without  giving  motion 
to  the  whole  of  the  gear.  The  nut  S  is  to  be  tightened  up  if  the  gun 
runs  down  when  fired.  An  adjustable  pointer  is  fitted  so  that  the 
amount  of  elevation  may  be  read  off  the  back  of  the  elevating  arc, 
which  is  graduated  for  that  purpose. 

TRAINING  OKAR. 

The  training  gear  consists  of  a  gun-met^l  worm  wheel,  D,  fitted  on 
to  the  pivot  pin.     Into  the  worm  wheel  works  a  worm  driven  by  a 
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liandwlioel,  T,  placed  in  a  convenient  iK)sition  for  the  man  layingtbegn. 
Tlie  worm  wheel  is  provided  with  a  hollow  boss  into  which  nine  tridiH 
p1at(?s,  Y,  are  fitted,  five  of  which  are  of  steel,  and  are  keyed  to  tki 
pivot  pin;  the  remaining  four  are  of  manganese  bronze,  and  are  kcrel 
to  and  revolve  with  the  worm  wheel.  These  irietion  plates  are 
prcHscd  by  means  of  a  bevel  wheel  screwed  on  the  end  of  the  pivot  ]i%i 
a  8i)ring  wanher,  S,  being  ]>laced  between  them.  This  wheel  is  reval!  " 
by  means  of  a  small  pinion  and  spindle,  W,  provided  with  a  handkitj 
one  end.  When  the  wheel  is  screwed  down,  sufficient  friction  maftf 
])roduced  between  the  friction  plates,  so  that  the  worm  wheel  will  rei 
the  mounting.  When  the  bevel  wheel  is  raised  the  friction  betw«t| 
the  friction  plates  is  removed,  and  the  mounting  can  then  be  revoMl 
by  means  of  the  shoulder  piece,  which  is  fitted  to  supi)ort  the  man  la|i|f| 
the  gun. 

SHIELDS. 

The  mounting  is  fitted  for  its  own  protection,  and  that  of  the  hh 
working  the  gun,  with  an  outer  circular  shield  of  steel  plate  11  inAm 
thick,  K,  and  an  inner  fiat  vertical  shield  of  steel  3  inches  tiiick,  J, 
both  of  which  are  i)rovided  with  apertures  for  laying  the  g^n,  Thi 
roof  oi'  the  outer  shield  is  hinged  and  admits  of  being  easily  raised  asl 
fixed  by  a  suitable  lever,  M,  and  securing  pin,  N,  in  three  poritjoni^ 
having  ditlerent  amounts  of  exposure. 

BALANCE  PILLAR. 

(Plate  II.) 

The  balance  pillar  consists  of  an  outer  cylinder  a^  inner  cylinder  t, 
adjustable  counterweight  c,  with  spring  attachment,  three  steel  pillan 
f/,  with  brackets  and  sheaves  e,  and  tiebar  /,  tliree  wronght-iroo 
chains  /,  with  eijuilibrium  lever  //,  and  suspending  bolt  hj  raising  and 
lowering  gear./. 

A  traveling  loading  stage  is  supplied  which  runs  on  steel  rails  plaoed 
in  a  circular  i)ath  around  the  mounting. 

The  outer  cylinder  a  is  sunk  in  a  concrete  foundation,  and  held  ii 
place  by  concrete  filled  around  it.  Inside  of  this  cylinder  works  ttfl 
steel  cylinder  />,  on  the  top  of  which  is  placed  the  mounting.  The 
weight  of  the  cylinder  hj  and  of  the  gun  and  mounting  is  bsdanoedl^ 
means  of  the  counterweights  r,,  which  works  up  and  down  inside  the 
cylinder  Z/.  The  sheave  pillars  d  pass  through  holes  in  the  counter 
weight  and  rest  in  sockets  at  the  bottom  of  the  cylinder  a.  ThechiAis 
/  pass  around  the  sheaves  c,  and  to  one  end  of  each  chain  is  attached 
the  lever  //,  to  which  is  suspended  the  cx>unterweights,  and  to  the  other 
ends  the  cylinder  h. 

To  reduce  friction  the  axles  of  the  sheaves  are  made  to  roll  oi 
brackets. 

The  gun  and  mounting  are  raised  and  lowered  by  the  gear  i,  whieh 
consists  of  a  toothed  rack  riveted  to  the  cylinder  h^  into  which  is  geared 
n  toothed  ])inion  on  across  shaft.  On  the  end  of  the  shaft  is  shippede 
ral(!h(^t  lever  by  which  the  gear  is  actuated.  A  clamp  h  is  fitted  to 
hold  this  gcjir  when  reciuired. 

The  gun  (lisa])pears  vertically  a  distance  of  42  inches,  and  when  ii 
firing  ]>ositiou  can  be  given  any  elevation  between  3  degrees  and  V 
degrees. 
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THE  AMMUNITION. 
(Plato  VIII.) 

t7h6  ammunition  is  metallic  but  not  fixed,  the  projectile  and  powder 

*ge  being  separate.    The  cartridge  case  has  a  pronounced  conical 

kpe.    It  is  of  solid  drawn  brass,  provided  with  a  screw  hole  in  its 

for  the  adapter  or  electrical  primer,  and  a  cap  to  cover  its  mouth. 

powder  charge  is  about  5^  pounds  of  cordite,  and  ignition  is 

ined  by  having  a  primer  charge  of  black  powder  in  the  bottom  of 

case,  and  another  occupying  the  central  part  of  the  powder  charge. 

projectiles  are  shrapnel,  shell,  and  case  shot,  and  weigh  45  pounds. 

several  dimensions  of  the  ammunition  are  given  in  PI.  VIII.    The 

sription  of  the  fuses  is  given  in  the  report  of  the  Chief  of  Ordnance 

1891. 

The  programme  adopted  for  the  test  of  4.72-inch  rapid-fire  guns  is  as 

lows: 

Each  giin  to  be  carefnUy  examined  by  the  board.    The  number  of  parts  of  the 

;h  mechanism  in  each,  their  strength,  simplicity,  and  certainty  of  action  to  be 

;  also  the  eiise,  safety,  and  certainty  of  the  breech  mechanism  as  a  whole.    Note 

;iallT  the  action  of  the  firing  ]iin  and  extractor  and  the  maximum  outward  posi- 

of  the  cartridge  when  it  can  be  pushed  home  by  the  breechblock.    During  this 

lation  20  rounds  to  be  fired  at  will  from  each  gun. 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  from  each  gun  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1  mile  and  3,000  yards,  the  same  condi- 
Hons  of  aiming  being  repeated  at  each  round  with  the  guns  respectively,  and  the 
Mean  deviations  determined. 

RAPIDITY. 

Determine  the  nnml)er  of  rounds  that  can  be  fired  in  3  minutes,  noting  carefully 
during  the  firing,  ana  especially  at  the  termination  of  the  test,  the  conditions  of  the 
gun  as  regards  heat  and  ease  and  certainty  of  action. 

Two  detachments  of  men  to  be  used,  the  first  to  be  relieved  in  1  minute  30  seconds. 

The  above  test  to  be  repeated  if  found  necessary  by  the  board. 

RAPIDITY   WITH    ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000-yard  and  1-mile  targets. 
Also  10  aimed  shots  at  targets  in  same  line  and  ranges  of  500  yards  and  1,000  yards 
alternately.  Also  10  aimed  shots  alternately  at  targets  at  about  500  yards  range, 
placed  about  75  feet  apart. 

TEST  OF   SHRAPNEL. 

AgainMt  steel  plates. — Two  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Arse- 
nal sensitive-point  fusee  and  fired  to  burst  while  passijig  through  a  screen  placed  in 
front  of  a  Ij-inch  roUed-steel  plate  located  about  150*  feet  from  the  gun;  the  efi'ect 
on  the  plate  of  the  fragments  to  be  noted.  The  charge  in  above  test  to  be  such  as  to 
give  a  muzzle  velocity  equal  to  the  remaining,  velocity  at  1  mile  when  full  charges 
are  nse<l. 

For  dispersion. — Three  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Arsenal 
aensitive-point  fuses  and  fired  to  burst  while  passing  through  a  screen  placed  about 
100  feet  in  front  of  the  1,000-yard  target,  and  the  number  of  hits  and  their  character 

regards  penetration,  etc.,  to  be  observed. 
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CANISTER. 

Two  canister  of  each  kind  to  be  fired  against  a  li-inch  rolled-steel  plate  to  bt  • 
located  about  ISOO  yards  from  the  gun,  and  effects  on  the  i)late  to  be  noted.    Also  1 
canister  of  each  kind  to  be  fired  against  a  screen,  26  by  20  feet,  located  aboat  100 
yards  from  the  gan^  the  number  of  hits  at  each  round  to  be  noted. 

KAPIDITY  WITH  ACCURACY  AGAINST  A  MOVINO  TAKOKT. 

A  boat,  on  which  is  placed  a  suitable  target,  to  be  towed  across  the  line  of  firs  aft 
the  rate  of  about  6  miles  an  hour.  While  within  ranges  of  from  500  to  2,000  yshb 
each  gun  to  be  fired  aimed  shots  as  rapidly  as  possible  for  3  minatee.  The  nwnber 
of  hits  to  be  noted. 

DUST. 

The  meclianism  of  each  gun  to  be  exposed  to  a  blast  of  fine  dart  in  sack  maiiBW 
as  to  insure  its  being  uniformly  and  equally  covered  with  the  dost^  alter  which  3D 
rounds  to  be  fired  fVom  each  gun  as  rapidly  as  possible. 

RU8T. 

Five  rounds  to  be  fired  after  the  mechanism  of  each  g^nn  has  been  rusted  in  s 
thorough  and  uniform  manner. 

EXCESSIVE  CHARGES. 

Each  ^uu  to  be  firod  five  charges  with  gradually  increasing  presanresy  the  mail- 
mum  being  about  33i^  per  cent  above  the  service  pressure. 

DEFECTIVE  CARTRIDGES. 

Eacli  gun  to  be  test<>d  with  <lefective  cartridges  in  the  same  manner  as  is  asaal  in 
the  trialof  small  arm.s. 

KNDURANCE. 

The  guns  which  successfully  pass  the  above  test  to  be  fired  100  roonda  for  endnr- 
anco,  during  which  tlie  general  efiiciency  of  the  gun  and  its  mount,  also  the  vsga- 
larity  of  action  of  the  fuses,  will  be  carefully  observed. 

If  at  any  time  during  the  test  a  gun  shows  a  marked  inferiority  as  compared  with 
tbo  others',  the  test  of  this  gun  will  be  suspended. 

Firiii^^s  with  this  guii  were  commeuced  on  September  28, 1802^  od 
which  date  10  rounds  were  fired;  also  2  rounds  for  velocity  on  S^tem- 
bi'Y  29  of  the  sanio  year.  From  this  date  until  the  year  1805  the  gnn 
was  fired  only  at  widely  separated  intervals,  principsJly  for  ezhibitioa 
piir])oses  and  for  the  information  of  the  Board  of  Ordnance  and  Forti- 
fication. During  this  x)eriod  24  rounds  in  all  were  fired  with  charges 
varying  from  2  pounds  to  5  pounds  8  ounces  of  cordite.  In  these  truds 
the  various  forms  of  projectiles  furnished  with  the  gun — shell  and  shrap- 
nel, with  their  fuses,  and  canister — were  fired,  and  note  was  taken  of 
their  action,  as  well  as  of  tlie  electric  and  percussion  firing  ap^anees 
and  of  the  pillar  mount  when  raised  to  its  full  height  and  also  when 
lowered.  As  various  designs  of  ra])id-fire  guns  of  the  same  caliber 
were  expected,  and  it  was  desirable  to  test  them  as  nearly  simnlta- 
neously  as  possible,  the  formal  test  was  delayed,  and  it  was  not  until 
July,  1895,  that  firings  in  accorcTance  with  the  above  programme  were 
commenced. 

The  action  of  the  mechanism  in  manipulation  and  deliberate  firinc 
was  satisfactory.  The  working  of  the  gun  is  easily  understood  and 
readily  and  quickly  accomplished.  The  number  o&  parts  of  the  mech- 
anism is  71,  including  4  springs.  While  many  of  these  parts  bdoDg 
exclusively  to  the  electrical  firing  attachment,  this  number  is  greater 
than  is  considered  consistent  with  the  simplicity  and  certainty  of  aotiOB 
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required  in  a  rapid-fire  gns.  The  extractor  worked  well,  but  the  limited 
nnmber  of  rounds  fired  was  not  sufficient  to  fally  determine  the  merits 
of  this  portion  of  the  system.  Its  action  under  normal  conditions  is 
merely  to  loosen  the  case^  after  which  it  is  withdrawn  by  means  of  a 
simple  tool  applied  to  the  head  of  the  adapter.  At  the  termination  of 
the  operation  of  closing  the  block,  the  body  of  the  operator  and  the 
g^reater  part  of  his  arm  are  well  clear  of  the  breech  of  the  gan,  so  that 
it  is  possible  that  no  serious  consequences  would  result  from  a  prema- 
ture discharge  of  the  piece  after  the  block  is  closed  but  before  the  oper- 
ator has  time  to  get  out  of  the  way. 

In  this  important  particular  this  system  is  much  superior  to  any 
alotted-screw  mechanism  in  a  rapid-fire  gun  of  this  caliber  which,  up  to 
this  date,  has  been  tested  by  the  board.  The  safety  of  the  mechanism 
from  premature  explosion  is  made  certain  by  the  positive  withdrawal 
of  the  firing  pin,  so  that  its  point  can  not  project  beyond  the  front  face 
of  the  breechblock  so  long  as  the  latter  is  withdrawn  and  unlocked. 
This  result  is  secured  by  means  of  a  projection  on  the  carrier  which 
slides  in  a  groove  in  the  locking  lever,  and  which  prevents  the  latter 
from  being  turned  down  until  the  block  is  properly  locked  in  the  gan, 
when  the  projection  and  groove  no  longer  engage.  Additional  safety 
in  electrical  firing  is  due  to  the  fact  that  the  brackets  B  and  C  are  only 
in  contact  when  the  gun  is  fully  in  battery  and  therefore  in  the  proper 
position  for  firing.  While  three  separate  motions  are  required  in  open- 
ing or  closing  the  block,  the  form  of  the  parts  and  their  adjustment  are 
such  that  these  motions  are  short,  and  under  normal  conditions  are  so 
easily  and  quickly  performed  as  to  leave  very  little  to  be  desired  in 
this  respect. 

VELOCITY. 

But  2  rounds  were  fired  for  velocity,  the  charge  in  each  round  being 
5  pounds  S  ounces  of  cordite.  The  velocities  were  2,199  and  2,209  teet 
per  second,  respectively,  and  the  pressure  about  32,000  pounds  per 
square  inch.  A  velocity  approximately  2,400  feet  per  second  could 
probably  be  obtained  without  exceeding  the  standard  pressure  of 
35,000  pounds. 

On  July  17, 1895,  the  formal  test  of  the  system  in  accordance  with  the 
prescribed  programme  was  begun.  Six  rounds  were  fired,  2  with  a 
charge  of  5  pounds  8  ounces,  1  with  5  pounds  12  ounces,  and  3  with  6 
pounds  of  cordite.  The  mean  pressure  with  the  last  3  rounds  was  36,000 
pounds.  At  the  sixth  round  the  primer  was  defective  and  a  blowback 
oc(*urred,  so  injuring  the  mechanism  as  to  render  the  gun  unserviceable. 
Tlie  firing  mechanism  was  completely  disabled,  the  firing  pin,  insalator, 
and  brass  covering  being  permanently  driven  back  about  half  an  inch. 
The  mainspring  was  upset  and  rendered  useless.  The  breechblock 
could  only  be  started  after  repeated  blows  on  the  end  of  the  locking 
lever.  Examination  of  the  block  showed  the  rotating  stud  bent,  a 
depression  formed  in  the  side  of  the  slot  for  this  stud  due  to  a  blow 
from  the  latter,  and  the  surface  of  the  interior  portion  of  the  carrier 
considerably  raised,  making  contact  with  the  recessed  portion  of  the 
breechblock,  and  thus  causing  the  difficulty  in  rotating.  The  rear 
face  of  the  breechblock,  opposite  the  rotating  stud,  was  bulged  to  the 
rear  by  the  blow  transmitted  by  this  stud.  An  examination  of  the 
mechanism  showed  that  the  only  outlet  provided  for  tke  gases  resulting 
frt)m  a  blowback  was  to  the  rear  through  the  mainspring  recess  in  the 
carrier,  thence  through  a  few  small  holes  bored  in  the  bushing,  screwed 
into  the  rear  end  of  this  recess.    This  proved  to  be  entirely  inadequate, 
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since,  in  addition  to  the  fact  that  these  holes  were  too  small,  they  were 
eti'ectually  covered  by  the  flat  end  of  the  mainspring.  The  gases 
therefore,  finding  no  egress,  exerted  their  pressure  on  the  entire  front 
snrfaee  of  the  carrier,  and  the  blow  thus  produced  was  transmitted  by 
means  of  the  rotating  stud  to  the  breechblock. 

As  the  gun  could  not  be  again  fired  without  extensive  repairs  and 
alterations,  and  as  other  systems  of  more  recent  design  and  apparently 
lesscomplexity  of  parts  would  be  available  in  the  near  fhture,  the  board 
decided  to  suspend  for  the  present  the  further  test  i>f  this  system. 

The  action  of  the  mount  throughout  the  firings  was  satisfactory.  It 
is  strong  and  simple  in  construction,  and  is  easily  and  quickly  manipa- 
lated.  The  balance  pillar  feature  is  especially  worthy  of  consideration. 
By  its  use  the  gun  may  be  habitually  retained  concealed  behind  the 
parapet,  from  which  position  it  can  be  raised  and  prepared  for  action 
in  20  seconds.  In  the  same  time  it  can  be  lowered  and  put  under  cover, 
to  be  thereretained  until  again  required  for  service.  While  the  balanoe- 
pillar  mount  has  more  and  greater  advantages  than  any  other  existing 
system  known  to  the  board,  it  is  of  the  opinion  that  a  system  of  Btifi 
greater  efficiency  could  be  devised  similar  to  the  present  service-disap- 
pearing carriage  for  seacoast  guns.  Such  a  system  would  possess  dl 
the  advantages  as  regards  cover  and  concealment  now  possessed  by  onr 
disappearing  carriage,  and  at  the  same  time  fulfill  all  the  requirementi 
of  rapidity  and  accuracy  demanded  of  mounts  for  rapid-fire  guns  of  thifi 
caliber. 

The  board  would  therefore  suggest  the  advisability  of  procuring  « 
design  of  a  disappearing  carriage  of  the  Orozier-Buffington  type  for  ft 
5-inch  rapid-fire  gun. 

Feank  H.  Phtpps^ 

Major,  Ordnance  Deparfmenty  U.  S.  A.^  President 

Frank  Hbath, 

Captain,  Ordnance  Department^  U.  8.  A, 

J.  G.  Atbes, 

Captain,  Ordnance  Department^  U.  &  A, 

(Oapt.  William  Crozier  absent,  sick.) 

The  Chief  of  Ordnanc^e,  United  States  Army, 

Waahingtan^  D.  0. 
(4006— Euc.  35) 


TBIAL  OF  ABMBTBONG  4.72-INCH   RAPID-FIRE  GUN.         23 
Ea»ge  table  /or  dJt-iiteh  Q.  F.  gun. 
[Chuge.St  pooDdi;  pni>M(U«,  49  pounds^  muiila  Teloclt;,  CM  mtlerg  (I.lOOtMt)  pernwoDd.] 
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Record  offirinri  with  4,72'inch  ArmHtromg  rmpid'Jire  gum,  No.  7346  (ttti§htj 

[OlUMtofiitec 


I 


No. 
I  of 


Powder. 


Date. 


1892. 

p.  M. 

Sept.  2K 


Sept.  L'S       2 


Sept.  28       3 


^"^   Kind. 


Weight. 


Projectile. 
Kiud.  !  AVeight. 


S««pt.  28       4 


S<*pt.  28  5 

ik'p*.  2S  0 

Sept.  28  7 

Sept.  28  8 

Sept.  28  0 

S*^pt.  28  10 


^"2 

o 


A.  M. 

Sc4>t.  29 


11 


Lbs.  Oz. 
3      0 


5 


S<?pt.  29     12 


5 


1  igniter. 


4      0 


1  igniter. 


5      8 


1  igniter. 


5      8 


1  igniter. 


5      8 


1  igniter. 


8 

1  igniter. 


CO 

O 


o 

K 

a 

a 
o 

6 

a 
c 


00 

n 


\Lbs.  Oz. 

(    42      0 

3      0  Hand. 


45      0 


I  42      0 

I    3      0  BMid. 


45      0 


42      0 
3      Osand. 


45      0 


44      4 
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^  -s 


5      8 
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5      8 


d 
2 
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8  E 1  B  w  i  c  k 
fuBo  Bet  at 
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2  rifle  i)  o  w  • 
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ing  charge. 


1  igniter. 


5      8 
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I- 
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6      0 


3    30 


1      0 


45      0 

42      6 
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Record  of  firing  with  J.7S-ip<A  Amttrong  rapid-fire  gun,  Sb,  7346  (iMfplI  tfilt    j 


Date. 

No, 

On. 

14 

Kind! 

Powder. 

Weight.       j 

PnttKtito. 
Ktnd.            Weight. 

Elnalioo. 

Mlveloctty 
nsrt.fnm. 
miuile. 

Prewanptr 

IBM. 

' 

-J, 

1  ijpilter. 

i 

1 

i 
J 

Lbi.  Oi. 

atSI". 

'«i~8  shell- 

*  "Adip. 

It      0 

Seoord  of  firing  wilk  4.7S-in<ih  Amttrong  raptd-fir«  gum  at  Sanij 
[OUeot  of  Olios.  •<1>'M 


Ko 

Kind 

P.-I.,. 

Projectile. 

BloTa- 

Preeann 

n»iL 

Weight. 

Kind.      1         Weight. 

^nly  SI  i    IS 
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Caatabot, 
lot  34ft. 
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i;aiter.    '     lot  347.    i 


TRUL  OP  AEMSTBOMG  1.7a-IN0H  RAPID-PJBE  GUN.  23 
poumdt),  at  Sandy  Hook  Proving  Ground,  SepttmberSS  to  October  14,  i89t-~Coiitmiie6. 
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Meeard  of  firing  wilk  4.7X4$^^  Anuirmtf  rtpiifn 

[Object  of  firing,  ezkiUtion 


Dat«. 

_   i 

I 

1895.     I 
June  19  I 

I 

June  19 
June  J9 


No. 

of 

fire. 


Powder. 


Kind. 


22  Cordite 
2.3  C'onlite 
24  .  Cordite 


Weight. 


Lbs.  Oz. 
5      0 

1  igaiter. 
5      0  * 

1  igniter. 
5      0 

1  igniter. 


Projectile. 


Kind. 


I 


'  Common  shell. 

Common  •bell. 

I  Common  shell. 

I 
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Potmds. 
tf 

45 

45 


PrewDieper 

•qoarehieh 

of  bore. 


7'oiiiidf. 
25.  24,817 

10.  25.417 

20.25.280 


Dat4- 


1895 

A.  11. 

July  17 

July  17 

July  17 

July  17 

aly  17 


July   17 


Record  offirintj  with  4.7S'iHch  Armstrong  rapid-fire  gun  ui 

[Ol^liect  of  firing,  lo 


'  No. 
of 
fire. 


l»owder. 
Kind.  Weight. 


Lbs,  Oz. 

25  Cordite 5      8 

1  igniter. 

26  C«»nlite 5      8 

'  1  igniter. 

27  Cordite '    5    12 

I  1  igniter. 

28  Cordite I    6      0 

I  1  igniter. 

29  Cordite    I    6      0 

1  igniter. 


30 
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0      0 

1  igniter. 


Prt^ectile. 


Kind. 
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tiou. 


Weight.  '; 


I 
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Common  shell . 
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45  i 


5 

5 
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of  bore. 


Paunit. 

5.  30,456 

10,  29,  zn 


45  I I      25.  32,709 

25.  30,222 
25.  30.802 


45 


25,  34,017 
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fun  at  Sandif  Hook  Proving  Ground,  June  19,  1895,. 
Bottrd  of  Ordnance  and  Fortification.] 


Special  remarks  about  each  fire,  such  aa  effect  on 
piece,  action  of  breech  mechanism,  consump- 
tion of  powder,  sound  of  projectile  in  flight, 
scattering  of  f ragmen ta,  etc. 

General  remarks. 

'  Copper  cylinders  of  24,000  pounds  initial  com- 
pression and  tables  of  1890. 

Sandy  Hook  Proving  (iround,  July  17,  1895. 
obtain  ntandard  prrssun*.] 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  pow- 
der, sound  of  prcjectile  in  flight, 
scatterinir  of  fragments,  etc. 


28,  000  coppers  of  IR90 

28.000  coppers  of  1890 

32,00(1  coppers  of  1890 


The  primer  happened  to  be  defective 
and  i>ermittea  of  a  blowback  with 
the  result  that  the  firing  pin  was 
driven  back,  breaking  contact  with 
the  electrical  cable.  The  breech- 
block after  this  tiro  could  only  be 
started  by  repeated  blows  on  the 
end  of  t he  locking  lever. 

Examination  of  the  olock showed  the 
rotating  stud  bent,  a  depression 
formed  in  the  side  of  the  slot  for 
the  rotating  stud,  formed  by  a 
blow  from  the  latter,  and  the  sur- 
face of  the  interior  )>ortion  of  the 
carrier  considerably  raised,making 
contact  with  the  recc»s«*<l  portion 
of  the  breechblock,  and  causing 
the  difficulty  in  rotating. 

The  tiring  mechanism  wsKOompletely 
di.Mibled ;  the  tiring  pin.  insulator, 
and  brass  coverings  were  perma- 
nently driven  back  about  half 
inch.  The  brass  covering  was  in 
part  fused,  the  fused  part  being 
found  in  places  covering  the  re- 
cessed })arts  of  breechblock  and 
interior  iH)rtion  of  carrier. 


General  remarks. 


George  Montgomery.  First  Lieutenant,  Ordnance  Depart- 
ment. 

Fur  the  Board :  Frank  H.  Phipps,  ULtt^or,  Ordnance  Depart- 
ment, President. 
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TRIAL  OF  MAXIM'NORDENFELT  .SOS-CALIBER  JUTOMATIC  MACHINE 

GUN. 

(10  plates.) 

The  Ordnance  Board,  U.  S.  A., 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  City,  November  18^  1895. 

Sir:  The  following  report  of  the  test  of  a  Maxim-Nordenfelt  auto- 
iDHtic  machine  gun,  caliber  .303,  is  respectfully  submitted  in  compliance 
with  your  instructions  contained  in  No.  6067,  dated  March  13, 1895. 

description. 

The  light  or  portable  Maxim  automatic  machine  gun  is  a  modification 
of  the  ordinary  well-known  tyx)e  of  guns  made  by  the  Maxim-Norden- 
felt Gun  and  Ammunition  Company,  of  London,  England. 

This  gun  was  i)roduced  with  the  object  of  adapting  it  for  infantry 
service.  For  that  purpose,  the  weight  of  the  gun  and  its  mounting 
have  been  reduced  so  that  the  whole  outfit  can  be  conveniently  carried 
in  such  a  manner  as  to  be  easily  accessible  to  the  soldier.  For  the  pur- 
pose of  carrying  the  gun  and  its  folding  tripod,  a  knapsack  made  of 
leather  has  been  designed,  into  which  both  can  be  packed  and  shoul- 
dered in  less  than  half  a  minute. 

For  cavalry  use,  cases,  or  boots,  also  of  leather,  are  made — one  for  the 
gun  and  one  for  the  tripod.  These  cases  are  strapped  to  the  horse's 
saddle,  one  on  each  side.  To  the  knapsack  and  gun  boot  is  attached  a 
small  leather  case,  containing  tools  and  spare  parts  for  the  gun. 

The  reduction  of  weight  has  been  eftected  principally  in  substituting 
a  light  supporting  tube  for  the  barrel,  in  place  of  the  water  jacket,  com- 
mon to  the  other  guns,  this  latter  not  having  been  found  necessary  for 
the  service  for  which  the  gun  is  intended.  The  barrel  of  the  gun  is  also 
somewhat  shorter,  and  several  other  modifications  have  been  intro- 
djiced  in  order  to  make  this  gun  as  light  and  portable  as  possible,  con- 
sistent with  strength. 

The  following  is  a  short  description  of  the  gun,  reference  being  made 
to  the  accompanying  drawings,  in  which  similar  numerals  indicate  cor- 
responding parts  in  all  the  figures: 

\*\.  1,  ti^.  1,  represento  tbe  gun  in  ontside  elevation.  This  constitntes  the  frame 
or  Htationary  part,  of  the  gnn,  in  which,  on  suitable  gaides  and  bearings,  the  gun 
proper  or  recoiling  portion  operates. 

Fig.  2  shows  a  vertical  longitudinal  central  section,  illustrating  all  the  parts  in 
the  position  after  tiring  and  before  the  recoil  has  taken  place. 

Fig.  3  gives  a  view  of  the  gnn  in  plan,  the  cover  of  the  gnn  being  removed. 
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PI.  2,  fig.  If  represents  a  vertical  longitadinal  central  section  of  ths  ^bmA 
mechanism  and  some  of  the  adjacent  parts  in  the  position  they  occupy  the  imM 
after  the  firing,  and  before  the  recoil  has  proceeded  far  enonsh  to  open  the  hiwdL 

Fig.  2  shows  the  same  parts  as  fig.  1,  out  with  the  breechblock  in  ontildt 
vatiou. 

PI.  3,  figs.  1  and  2,  the  same  parts  ns  in  pi.  2  are  represented  after  the  tenuBitMil 
of  the  rearward  moveuieut  of  the  mechanism. 

PI.  i  gives  a  photograph  of  the  breechblock. 

PI.  5  is  a  photograph  of  the  parts  of  the  bref^block. 

PI.  G  is  a  photograph  of  the  parts  of  the  gun  dismounted. 

PI.  7  is  a  photograph  of  the  feed  box. 

PI.  8  is  a  photograph  of  the  sun  mounted  on  its  tripod  ready  for  acticm. 

Pis.  9  and  10  are  photographs  of  the  gun  packed  in  knapsack  and  carried  \fj  i 
soldier. 

All  the  parts  shown  in  fig.  1,  pi.  1,  remain  stationary  when 
with  the  exception  of  the  outside  crank  arm  or  handle  O,  fixed  to 
crank  shaft.  The  crank  shaft  is  supported  in  bearings  which  are 
on  the  inner  side  or  recoil  plates  R,  fig.  2.   The  right-hand 
extends  through  the  slot  in  the  outer  frame,  this  slot  being  sniBcM 
in  length  to  permit  the  required  recoil  (of  about  1  inch)  of  the  ii 
frame  and  its  connected  meclianism.    E  is  the  casing,  consisting  of 
two  steel  side  plates  riveted  to  the  bottom  plate.    The  ends  are 
in  the  rear  by  tlie  gun-metal  handle  block  H,  hinged  to  the  aide 
at  the  bottom  corner,  and  in  front  by  the  gun-metal  tmnnion  block. 
in  one  with  the  supporting  tube  S  and  dovetailed  onto  the  side  pi 
The  trunnion  block  is  further  secured  by  a  pin  J  in  the  upper 
corner.  This  pin  also  serves  as  an  axis  to  the  hinge  of  the  lid  or 
and  to  the  front  sight  S,  which  latter  can  be  turned  down.     The  lid 

cover  is  provided  at  its  rear  end  with  a  spring  latch  T,  which  en| 

into  the  handle  block,  and  thus  closes  the  gun.    To  the  handle  block  j( 

cast  the  receiver  for  the  rear  sight  F,  and  into  its  pistol  grip  is  ^ 

the  trigger  with  the  safety  catch  U,  for  locking  or  fireeing  the  tri|^per|j 
indicated. 

I^  is  the  feed  box.    This  is  also  shown  in  plan  in  fig.  3  of  the 
plate.    Ij  is  the  resistan(*.e  piece— a  roller,  turning  loose  on  fhe 
riveted  to  the  side  of  the  side  plate.    Against  this  roller  bcsars  the 
formed  on  the  under  side  of  the  crank  handle,  and  which,  daring 
rearward  travel  of  the  recoiling  portion  of  the  gun,  tarns  the 
shaft  and  opens  the  bree(*h.    The  cam  just  refened  to  has  its  si 
shaped  in  such  a  manner  that  at  the  beginning  of  the  leooily  and  ai 
all  the  pressure  in  the  gun  has  subsided,  no  turning  motion  takes  pllie%j 
thus  keeping  the  breech  i)erfectly  closecl. 

In  order  to  insure  the  closrng  of  the  breech  still  better,  the  fbrwuij 
end  of  the  inside  crank  C  is,  when  in  position,  a  little  above  tbe  h^ 
zontal  bearing  of  the  crank  in  the  recoil  plates.    The  force  of  ttili 
ex])losion  is  therefore  directed  in  a  line  that  tends  to  keep  thebfeeeh-' 
block  closed  insteiul  of  opening  the  same. 

As  the  recoil  proc^eeds,  the  sharp  curve  on  the  crank  handle  oomfllil 
contac't  with  tlie  roller,  and  the  leverage  begins  with  a  taming  mmfS' 
mcnt  on  the  handle,  comparatively  slow  at  first,  but  as  the  handle  ii 
turned  the  point  of  contact  between  its  cam  and  the  point  of  lesisteaflB 
will  approiK'h  the  axis  of  the  crank  shaft.,  and  conseqaently  the  lever- 
age will  diminish  as  the  recoil  continues,  while  the  velocity  of  rotsttfli 
of  the  crank  will  correspondingly  increase.  This  has  the  effect  of  own- 
ing the  breec^h  at  first  slowly  and  then  more  rapidly  as  the  nool 
advances.  Thus  the  empty  case  is  started  from  the  barrel  of  liie  f|i% 
at  first  slowly,  and  in  like  manner  the  live  cartridge  firom  the  bwii. 
inserted  in  the  gun.    In  addition,  the  connecting  rod  U*  is 
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crank  C  by  a  toggle  joint,  the  eifect  of  which  is  to  greatly  increase 

ie  i>ower  supplied  by  the  crank  handle,  particularly  during  opening 
^and  closing  the  breech. 

After  the  crank  has  rotated  far  enough  to  open  the  breech,  the  tail 
•Dd  of  the  handle  comes  in  contact  with  the  resistance  roller  on  its 
lower  periphery,  thereby  aiTesting  its  movement. 

During  this  period  the  excess  of  the  momentum  of  the  recoil  has  l>een 
aecumulated  into  the  action  spring  K  (tigs.  2  and  3^  pi.  1,  and  1  and  2, 
fls.  2  and  3,  respectively).  The  reaction  of  this  spring  will  first  return 
tbe  recoiling  portion  into  firing  position  and  subsequently  turn  the 
erank,  thereby  effecting  the  closing  of  the  breech,  through  the  follow- 
ia^  instrumentalities: 

Tbe  end  k'  of  tlie  action  spring  K  is  hung  to  a  stud  riveted  to  the 

:]0lt-hand  side  ])late,  while  its  other  end  k^^  is  similarly  secured  to  the 

i  jpeftTward-projecting  arm  of  the  action  lever  N.    The  upper  T-shaped  end 

^0t  this  lever  is  pivoted  in  bearings  «,  one  on  each  side  plate  and  oppo- 

^iiite  each  other,  and  swings  freely  thereon,  as  shown  at  7i".    The  lower 

md  n*  of  this  action  lever  has  pi  votally  attached  thereto  one  end  of  the 

bell-crank  lever  O.    At  the  bend  o'  and  on  each  side  of  this  bell-crank 

lever  is  formed  a  movable  pivot,  the  end  o'^  being  provided  with  a  small 

friction  roller.     By  referring  to  figs.  1  and  2,  pi.  2,  it  will  be  seen  that 

tbe  pivot  o  of  this  lever  is  engaged  and  held  in  the  notched  bearing 

lirojecting  from  the  crank  C,  and  is  holding  it  and  the  breechblock 

Sttached  thereto  in  that  position  through  the  constant  effort  exerted  by 

the  action  spring. 

As  the  crank  rotates  either  by  hand  iK)wer  or  under  the  influence  of 
tke  recoil,  the  said  notched  bearings  are  brought  above  the  horizontal 
or  dead-center  line  of  the  crank  C,  but  before  this  takes  place  the  free 
lOr  roller  end  o'^  of  the  lever  O  has  already  come  in  contact  with  the 
"am  surface  t  of  the  crank  and  is  exerting  its  leverage  against  the 
crank  in  the  same  direction  as  did  the  now  disengaged  pivot  o'  in  its 
]irevious  position.  (See  figs.  1  and  2,  pi.  3.)  The  transmitted  effort  of  the 
q[)ring  against  the  crank  is  now  in  a  line  very  little  below  the  hori- 
jEontal  plane  ])a8sing  through  the  center  of  the  crank  shafts,  and  conse- 
quently involves  itself,  firstly,  in  pushing  the  recoiling  portion  forward, 
and  secontlly,  in  turning  the  crank  with  a  gradually  increasing  velocity 
and  force,  thereby  closing  the  breech. 

To  the  wrist  pin  of  the  crank  is  attached  the  solid  end  of  the  con- 
Decting  rod  U,  whose  other  bifurcated  ends,  with  their  downward-pro- 
jecting cams  e,  straddle  the  breechblock  M,  and  are  pivotally  attached 
thereto.  The  connecting  rod  U  is  made  in  two  pieces,  joined  by  means 
of  interrupted  fillets,  whereby,  when  the  breechblock  is  lifted  out  of  its 
^ides,  it  maybe  given  a  third  of  a  turn  and  removed  from  the  gun  for 
inspection  and  returned,  or  replaced  by  a  new  one,  all  in  a  few  seconds. 
As  the  rear  part  of  the  connecting  rod  is  raised  to  remove  the  breech- 
block, it  bears  against  the  side  of  the  action  spring  and  is  kept  in  that 
pasition  for  the  more  convenient  reattachment  thereto. 

The  breechblock  is  guided  and  supported  in  its  reciprocal  movement 
by  its  fliinges,  extending  longitudinally  on  both  sides  and  which  slide 
in  grooves  near  the  top  edge  of  the  recoil  plates  R.  For  the  purpose 
of  taking  out  the  breechblock  for  inspection  or  for  changing  the  same, 
tbe  top  one  of  the  two  ribs  forming  this  groove  is  cut  away  at  the  rear, 
and  in  order  to  prevent  the  rocking  or  lifting  of  the  breechblock  when 
at  its  rear  stroke,  and  before  entering  the  grooves,  a  guide  attached  to 
tbe  under  side  of  the  cover  comes  in  contact  with  the  upper  surface  of 
it,  keeping  it  down  in  its  place.    The  top  of  the  breechblock  is  also 
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made  to  come  in  contact  with  the  under  side  of  the  cover,  so  as  to  gi?e 
it  additional  steadiness  while  in  rear  position. 

The  cartridge  carrier  and  extractor  a  slides  vertically  on  guide  ribi 
on  the  breechblock.  Tliis  vertical  movement  is  limited  by  the  top 
stop,  forming  part  of  the  block,  and  the  bottom  stop  b,  secured  betwea 
the  sides  of  the  same  by  the  pin  6,  and  protruding  from  its  ftontinto 
the  recess  of  the  carrier. 

For  holding  and  guiding  the  cartridges  with  accuracy^  the  cankr 
has  on  each  side  of  its  face  a  longitudinal  flange,  into  the  inner  side  of 
which  is  cut  a  groove  to  fit  the  head  of  the  cartridge.  Through  fho 
face  of  the  carrier  protrude  the  cartridge  stops  c  and  d.  The  top  stop 
c  lies  in  the  upper  recress  of  the  carrier,  and  its  two  offsets  projeet 
through  the  two  holes  in  its  face,  and  is  held  against  and  rocks  on  tibe 
bridge  formed  by  them  by  the  pressure  of  the  curved  spring  7.  Ihe 
other  stop  or  tail  spring  d  is  fitted  into  the  lower  recess  of  the  carrier, 
and  held  there  by  the  pin  8.  The  upper  part  of  this  spring  also  panel 
through  a  hole  in  the  face  of  the  carrier  for  the  purpose  of  preventiof 
the  empty  cases  from  dropping  out  of  its  grooves  into  the  bottom  of 
the  casing  during  their  transit  from  the  barrel  into  the  ejecting  tuheX. 

The  breechblock  contains  the  usual  firing  mechanism,  consisting  of ' 
the  firing  pin  //,  which  slides  between  guides,  and  can  strike  the  cartridge 
only  through  the  hole  in  the  carrier  when  the  latter  is  in  its  npperor 
firing  ))ositiou.  The  V-shaped  mainspring  S,  held  in  place  by  the  pinl, 
has  its  longer  leg  engaged  into  a  notch  in  the  firing  pin,  and  its  short 
leg  presses  against  the  hand  sear  py  above  its  axis  2.  The  tumbler  • 
is  pivoted  to  the  ])in  3  and  has  its  head  engaged  in  another  notch  in  the 
firing  pin  /«,  while  its  lever  end  or  tail  is  bearing  against  the  lower  side 
of  the  (connecting  rod ;  the  safety  sear  r  is  placed  immediately  above  the 
firing  pin ;  the  head  of  this  sear  is  pivoted  to  the  pin  4,  and  its  tail  end 
lies  over  tlic  u))per  side  of  the  connecting  rod  and  directly  opposite  the 
tail  end  of  the  tumbler  ?w. 

in  order  to  give  a  clear  description  of  the  operation  of  the  breed 
mechanism,  reference  has  to  be  made  to  fig.  2,  pi.  1,  and  figs.  1  and  % 
l)ls.  2  and  3,  respectively. 

In  fig.  2, 1)1. 1 ,  and  figs.  1  and  2,  pi.  2,  the  breechblock  is  shown  in  flrinf 
position,  the  carrier  holding  between  its  fianges  and  the  gib  c  a  live 
cartridge,  located  in  the  feed  box  P,  and  another  live  cartridge  is  hdd 
between  the  same  fianges  in  the  chamber  of  the  barrel  immediately 
below,  and  an  empty  case,  freed  from  the  carrier,  lies  in  the  ejecting 
tube  X,  and  is  held  tliere  from  falling  back  into  the  gun  casing  by  the 
ejecting-tube  spring. 

If  the  explosion  takes  place,  the  whole  inside  portion  travels  back- 
ward with  the  breechblock  still  firmly  locked  to  the  barrel  until  the 
outside  (frank  comes  in  close  contact  with  the  resistance  roller  L,  wd 
the  crank  begins  to  turn  downward,  carrying  with  it  the  connecting    j 
rod,  wliose  other  end  draws  away  the  breechblock  from  the  barreL 

Tlie  carrier  also  recedes,  with  the  live  cartridge  drawn  iVom  the  belt  i 
and  the  (»m])ty  case  from  the  barrel,  guided  and  supported  by  the  honu  ' 
projecting  sidewise  from  its  upper  end,  and  which  ride  over  the  straieht 
])art  of  tlie  side  cam  I,  riveted  to  the  side  plates  (fig.  2),  until  the  hve 
cartridge  Just  drawn  out  of  the  belt  is  clear  of  the  feed  box.  Then  the 
horns  follow  the  down  ward -curved  edge  of  these  (*am8,  guided  from 
the  top  by  an  inversely  curved  cam,  formed  on  the  guide  piece  for  tho 
breccliblock,  and  wliich  is  ri vested  to  the  under  side  of  the  cover. 
During  this  period  the  connecting  rod  in  its  downward  movement 
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>8ses  against  the  tail  of  the  tumbler,  which,  in  its  turn,  draws  back 
\e  tiring  ])in  and  compresses  the  mainspring  until  the  seskT  p  engages 
ito  a  notch  in  the  tumbler  and  the  safety  sear  reengages  with  a 
loulder  on  the  firing  pin.  When  nearly  at  the  end  stroke  of  the 
I'hblock  the  carrier  horns  leave  the  points  of  the  side  cams  I  and 
carrier  drops  into  its  bottom  stop  by  its  own  gravity  and  assisted 
hy  the  guide  directly  above  it.  This  brings  the  cartridge,  drawn  from 
the  belt,  to  incline  with  the  chamber  of  the  barrel,  and  the  empty  case  iu 
Bne  witii  the  ejecting  tube.  The  crank,  having  now  completed  its  rear- 
ward turn,  begins  its  return  stroke;  the  advancing  breechblock  now 
Jbrces  the  live  cartridge  on  the  carrier  into  the  chamber,  and  the  empty 
on  the  carrier  is  thrust  against  the  empty  case  in  the  ejecting  tube, 
throwing  the  latter  out  in  front  of  the  gun.  In  this  operation  the  ear- 
lier is  steadied  by  its  horns  being  kept  in  contact  with  the  lower  surface 
<tf  the  side  cams.  As  the  crank  returns  toward  its  horizontal  position, 
projecting  cams  e,  or  side  levers  of  the  connecting  rod,  come  in  contact 
with  the  ends  of  the  lifting  levers  g,  pivoted  to  the  breechblock  and 
ield  thereto  by  the  lifting-lever  clip /straddling  the  same  and  secured 
thereto  by  the  pin  /.  The  other  ends  of  these  lifting  levers  g  are  engaged 
between  two  lugs,  formed  on  the  carrier,  so  that  when  they  are  turned 
^  on  their  pivots  by  leverage  of  the  cams  e  on  the  connecting  rod,  the 
^  earrier  rises  with  a  steadily  increasing  velocity,  the  lower  part  of  the 
J  upper  stop  c  slides  over  the  head  of  the  live  cartridge  in  the  chamber, 
,^  and  its  tail  spring  over  the  head  of  the  empty  case  left  in  the  ejecting 
'  tube  and  held  there  by  the  ejecting-tube  spring,  to  prevent  it  from  fall- 
ing back  into  the  gun ;  while  at  the  same  time  the  upper  part  of  the 
^  upper  stop  c  slides  over  a  fresh  cartridge  in  the  feed  box  and  retains  it 
^  in  i)08ition  between  the  grooves  of  the  carrier  and  the  upper  and  lower 
.,    parts  of  the  stop  c. 

;        When  the  carrier  has  arrived  at  the  top,  the  end  of  a  leaf  spring, 
I    riveted  to  the  right-hand  recoil  plate,  drops  into  a  notch  cut  on  its  side 
and  keeps  it  in  that  position  until,  in  its  rearward  travel,  the  horns 
slide  onto  the  side  cams  and  support  it. 

The  crank  and  connecting  rod,  having  resumed  their  firing  position, 
are  l>racing  the  breechblock  hard  against  the  breech.  At  the  last 
moment  the  connecting  rod  has  lift^  the  safety  sear  and  freed  the 
firing  pin.  The  effort  of  the  mainspring  is  thrown  upon  the  hand  sear. 
If  now  the  trigger  bar  at  the  bottom  of  the  gun  casing  is  moved  to  the 
rear  by  pulling  the  trigger  T,  connected  thereto,  the  tail  of  the  hand 
sear  will  strike  against  the  Ing  at  the  free  end  of  this  bar  and  set  free 
the  firing  j)in,  the  point  of  which  will  pass  through  the  hole  in  the 
earrier  and  explode  the  cartridge,  and  the  whole  cycle  of  operations 
will  be  repeated  at  the  rate  of  -^  second  or  600  per  minute  as  long  as 
the  tri^^ger  is  kept  puUea  or  there  are  cartridges  in  the  belt. 

The  feeding  of  the  cartridges  into  the  gun  is  accomplished  in  the  fol- 
lowing manner:  The  cartridges  are  plac^i  in  the  belt,  formed  of  two 
pieces  of  tape  fastened  togetlier  by  eyelets  and  brass  strips.  The  belt 
is  made  thick  at  the-edge  next  the  bullets  by  being  folded  over  a  cord, 
so  that  the  cartridges  may  lie  even  in  their  boxes,  while  every  fourth 
brass  strip  is  made  to  project  beyond  the  bullet  edge  of  the  belt  a  dis- 
tance equal  to  that  of  the  bullets,  thus  rigidly  maintaining  in  the  boxes 
the  exact  position  of  the  cartridges  in  the  belt. 

The  box  or  magazine  which  contains  the  belt  filled  with  cartridges 
is  made  of  leather  to  insure  lightness,  and  in  order  to  keep  its  shape  it 
is  strengthened  with  steel  ribs.    This  box  is  either  hooked  to  the  studs 
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riveted  to  the  gun  below  the  feed  box  P  or  simply  placed  ou  the  groul 
when  the  gun  is  in  action,  and  one  end  of  the  belt  is  passed  fhim^; 
the  feed  box. 

The  lever  Z  (tig.  1,  pi.  3)  is  operated  in  such  a  manner  by  the  reeqit'l 
eating  ac^tion  of  the  barrel  that  the  cartridges  are  drawn  into  podtpnj 
one  by  one.  The  curved  guide  pieces  or  ears  q  keep  the  belt  of  ei^| 
tridges  in  the  proper  position  as  it  enters  the  feed  box.  In  the 
through  the  feed  box  there  is  a  slide  V,  with  a  spring  pawl  operated! 
means  of  a  two-armed  lever  Z,  pivoted  at  the  side  of  the  feed  box.  Oiij 
arm  of  this  lever  is  slotted,  and  engages  with  a  stud  on  the  slide  T.] 
The  other  arm  of  the  said  lever  is  arranged  to  be  acted  npon  by  anoUkj 
in  the  arm  of  the  left-hand  recoil  plate. 

During  the  recoil  this  lower  lever  will  be  rocked  upon  its  pivot,! 
by  means  of  the  spring  pawl  acting  on  the  cartridges,  feed  the 
intermittently  through  the  feed  box.    A  spring  retaining  pawl  is  ill 
to  the  under  side  of  the  feed  box  to  prevent  any  backward  movi 
of  the  belt.    A  wooden  roller  between  the  two  ears  of  the  feed  ta] 
secures  the  easy  passage  of  the  belt  through  the  latter. 

MOUNTING. 

The  mounting  consists  of  a  light  tripod,  the  legs  of  which  are 
of  steel  tubing.  The  two  short  front  legs,  which  are  locked  to  the 
leg  when  mounted,  can  be  folded  against  it  when  dismounted.  TU. 
rear  leg  is  made  in  two  ])ieces,  joined  by  a  hinge,  which  allows  the  tvt 
parts  to  be  folded  up.  The  lower  end  of  this  leg  carries  a  seat  for  tki 
gunner,  and  on  its  other  end  is  formed  a  pivot  which  stands  vtftud 
when  the  tripod  is  mounted.  Onto  this  pivot  can  be  shipped  a  Y-shapel 
socket,  between  the  arms  of  which  the  gun  is  mounted  on  the  axis  pii 
//.  Tlie  rear  end  of  the  gun  is  supported  by  the  elevating  gear,  wbaA 
is  joined  to  the  end  of  a  radial  arm  from  the  Y  socket.  The  upper  pttt 
of  the  elevating  gear  is  l^ -shaped,  and  the  rear  part  of  the  casingii. 
held  between  the  arms  of  the  L^  by  an  axis  pin.  The  stem  of  the  L,J  ii 
a  long  nut  which  engages  with  a  screw  ou  the  arm.  Turning  of  the 
long  nut  gives  the  elevation.  The  end  of  this  ai*in  can  be  clamped  to 
an  arc  tixed  to  the  long  tripod  leg,  or  may  be  swung  thereon  frM^ii 
direction  between  the  spring  stops  provided  at  each  end  of  the  an 
On  depressing  either  one  of  these  stops,  the  gun,  with  its  oonneetoi 
socket  and  elevating  gear,  may  be  swung,  and  when  at  a  right  aii|^ 
with  the  long  leg  can  be  lifted  olf  the  pivot;  then  by  removing  the  pii 
holding  the  elevating  gear  to  it,  the  gun,  elevating  gear,  and  boom 
may  be  together  plaired  in  the  knapsiick;  the  triiK]^  is  then  folded ip 
and  placed  beside  the  gun  and  strapped  thereto. 

1.0ADI>'U  AND   FIRING. 

To  load  the  gun,  pass  the  end  of  the  belt  through  the  feed  box.  sad 
as  it  conies  through  seize  it  with  the  left  hand,  and  with  the  rightbSBd 
turn  the  crank  handle  forward  until  it  stops  and  hold  it  inuatpoo- 
tion,  then  with  the  left  hand  pull  the  belt  through  the  gun  asfitf  ssit 
will  go;  remove  the  right  hand  and  let  the  crank  handle  retnra  totfet 
firing  ])osition  of  its  own  accord.  By  this  operation,  o*ie  loaded  or 
tridge  in  the  belt  has  been  brought  into  iK)sition  and  seised  bf  ttB 
carrier. 

Kow  turn  the  crank  handle  forward  again  and  draw  ou  the  belfeai 
before,  and  again,  of  its  own  force,  let  the  handle  return  to  flzing  pari- 
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;  this  thrusts  the  first  loaded  cartridge  into  the  chamber  of  the  gun 

at  the  same  time  engages  a  fresh  cartndge  in  the  belt. 

The  gun  is  now  properly  loaded  and  rea.dy  to  perform  all  these  opera- 

ms  automatically.    Neither  the  crank  handle  nor  the  belt  require 

ly  farther  assistance.    It  is  necessary  now  only  to  hold  the  trigger 

^k,  as  the  force  of  the  first  shot  fires  the  second,  and  the  second  the 

1,  and  so  on,  as  long  as  the  trigger  is  pulled,  or  until  all  the  car- 

[ges  in  the  belt  are  exhausted ;  when  it  is  necessary,  of  course,  to  pro- 

|wed  as  before  to  again  load  the  gun. 

The  gun  may  be  discharged  by  single  shots,  or  in  volleys  of  any  num- 

:1ier  of  rounds,  by  pressing  the  trigger  for  the  number  of  shots  desired. 

When  it  is  desired  to  make  a  very  close  target,  the  gun  may  be 

adjusted  with  great  nicety  by  the  training  gear  and  discharged  on  a 

^Jriven  i)oint;  or  it  may  be  secured  against  any  lateral  movement  and 

f^^sischarged  on  a  vertical  line,  and  elevated  and  depressed  with  perfect 

f'fteedom  to  cover  any  point  of  that  line;  or  the  gun  may  be  secured 

Sgainst  any  vertical  movement  and  adjusted  to  be  traversed  laterally, 

and  limited  to  exactly  cover  any  desired  portion  of  a  line  of  advance. 

Particulars. 

i 

\  Cmlib«r inch..  .303 

Weight  of  gun pounds..  25 

Weight  of  tripoil do....  13 

Weight  of  ammunition  box  containing  100  rounds do 8 

^  Weight  of  knapsack do 12 

I   liength  of  gnn  over  all inches..  39 

i   Lmgth  of  barrel do 22 

;    Axis  of  gnn  ft'om  ^onnd do 36 

Kate  of  n re  per  minute 600 

Tbrougliout  the  test  the  gun  was  operated  under  the  immediate 
sapervision  of  an  assistant  proof  officer  by  a  representative  of  the 
Maxim- Nordeufelt  Company. 

PRELIMINARY  FIRINGS.' 

The  gun  was  first  fired  100  rounds  for  the  purpose  of  testing  the 
general  working  of  the  mechanism.  All  of  the  parts  worked  smoothly 
and  satisfactorily.  Fifty  rounds  were  then  fired  as  rapidly  as  possible 
in  5^  seconds. 

The  gun  was  then  plaeed  in  its  knapsack  and  the  latter  strapped  on 
tbe  back  of  the  operator  as  on  the  march.  From  this  position  the 
knapsack  was  removed,  the  gun  placed  in  firing  position,  and  50  rounds 
llre<l.    Time  required  for  the  operation,  58  seconds. 

The  spare  meclianism  was  strapped  in  the  knapsack  and  placed  along- 
side the  gun.  The  gun  was  loaded  and  one  round  fired.  The  carrier 
was  then  interchanged  for  the  spare  one  and  another  round  fired.  Time 
required  from  firing  of  the  first  round  to  completion  of  the  second,  26| 
seconds. 

The  extra  barrel  being  placed  in  the  knapsack  alongside  of  the  gun — 
knapsack  open — one  round  was  fired,  the  barrels  were  then  interchanged, 
and  another  round  fived.  Time  required  from  firing  of  first  round  to 
completion  of  second,  1  minute  12f  seconds. 

To  show  the  action  of  the  mechanism  in  case  of  missfire  a  cartridge 
was  rendered  defective  so  as  to  insure  a  missfire  and  placed  in  one  of 
the  loops  of  the  cartridge  belt.  When  this  cartridge  was  pushed  into 
the  chamber  and  its  primer  hit  by  the  firing  pin,  there  was  of  course  no 
reeoil.    The  crank  handle  was  then  tum<^  forward  by  hand  and  the 
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defective  cartridge  ejected.    A  second  turning  of  the  crank  handhj 
pushed  a  live  cartridge  into  the  chamber  and  the  firing  proceeded 
before.    Two  attempts  were  necessary  to  perform  this  ox>eration 
factorily. 

To  fire  blank  cartridges,  a  casing  was  placed  over  the  muzzle  haTiBCJ 
a  small  orifice  for  the  escape  of  the  gas.  This  arrangement  is  neoe88aij| 
in  order  to  secure  sufficient  energy  of  recoil  to  work  the  parts  of  tlii 
mec'hanism  in  the  same  manner  as  when  bullet  cartridges  are  nseij 
The  gun  was  then  tested  satisfactorily  with  blank  cartridges. 

AOOUBAOY  AT  500  YARDS. 

Tlie  target  was  7^  by  9  feet  in  dimensions,  and  placed  with  the  longv! 
side  horizontal.  The  tripod  and  gun  were  placed  on  a  platform  of  wooi^ 
laid  on  concrete.    Thirty  sighting  shots  were  fired. 

First  iivo  went  hiffli  and  missed. 

Second  five  went  left  and  one  hit. 

Third  five  went  left  and  one  hit. 

Fourth  five  went  left  and  thret^  hit. 

Fifth  iivo  went  left  and  last  fonr  hit. 

Sixth  five  went  more  to  the  right  and  four  hit. 

One  hundred  rounds  were  then  fired  in  11  seconds,  with  18  hits  weDJ 
up  in  the  left-hand  angle  of  the  target.  The  tripod  moved  daring  ihej 
firing  of  these  rounds,  and  a  second  attempt  was  made.  Before  flring i 
the  RC(*,ond  100  shots,  the  gun  was  placed  on  a  clay  platform,  and  II' 
sighting  shots  were  fired.  Of  the  first  five,  one  hit  to  left;  second  flffl^ 
three  hit  to  left.  The  100  shots  were  then  fired,  with  69  hits,  50  in  tliB 
upper  right-hand  corner  and  10  in  upx>er  left-hand  comer. 

ACCURACY  AT   1,000  YABDS. 

The  target  was  12  feet  by  15  feet  in  dimensions  and  placed  with  tbe 
longer  side  horizontal.  The  gun  was  mounted  on  a  wooden  platftr& 
Six  series  of  live  shots  each  were  fired  for  sighting  shots.  The  AM 
three  series  were  fired  using  the  elevation  for  1,000  yards,  the  gun  beiof 
sighted  about  3  feet  below  the  bulPs-eye,  2  feet  to  the  left  of  the  bull's- 
eye,  and  at  the  lower  left-hand  corner  resi)ectively.  No  hits.  The 
fourth  series  was  fired  with  the  elevation  for  900  yards,  nsing  a  ooane 
sight  and  aiming  to  the  left  of  the  center.  One  hit  aboat  0  inches  ftom 
to])  and  18  inches  to  the  left  of  center.  In  the  fifth  series  the  same  de- 
vation  was  used,  sight  fine,  and  aim  a  trifle  to  the  left  of  center.  Four 
hits  in  u])per  right-hand  corner.  In  the  sixth  series  the  elevation  wis 
850  yards,  si^^lit  coarse,  and  aim  as  before.  Three  hits  in  same  place 
as  in  fifth  series. 

The  100  shots  were  then  fired  as  rapidly  as  possible,  elevation  800 
yards,  sight  coarse,  aim  as  before.  Number  of  hits  09.  A  photograph 
of  this  target  accompanies  this  report. 

DUST  TEST. 

In  all  the  firings  above  described  a  perfectly  new  gun  was  nsed,  oon- 
formin^  in  all  respects  to  the  latest  model.  As  the  company  did  not 
desire  this  gun  to  be  subjected  to  the  wear  and  tear  resulting  flrom  the 
test  for  dust,  rust,  defective  cartridges,  etc.,  a  gun  was  substituted  ibr 
the  latest  model  which  difi'ere<l  from  the  latter  in  that  the  casing  was 
provided  with  a  slot  on  its  left  side  in  which  the  int^or  caslDg  sUdflB 
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[urjii^  recoil,  and  with  a  spriug  on  the  cover  which  acts  as  a  guide  to 
le  carrier.  The  gun  was  much  lighter  than  the  latest  model,  many  of 
le  parts  being  made  of  aluminum,  and  the  breech  casing  being  much 
dniier  and  weaker. 

For  the  dust  test  the  breech  mechanism  was  thoroughly  washed  in 
^t  water  and  soap,  well  dried,  and  slightly  oiled.    It  was  then  sub- 
;ted  to  a  blast  of  tine  dust  for  8  minutes.    The  operator  made  no 
ttempt  to  remove  the  dust  other  than  by  jarring  the  piece  and  work- 
ig  the  mechanism.    The  first  round  was  fired  in  52  seconds.    On 
account  of  the  dust  which  remained  in  the  chamber,  the  empty  cart- 
ridge case  stuck,  the  extractor  removing  the  head  and  leaving  the 
xemaiuder  of  the  case  in  the  chamber.    It  required  2  minutes  and  45 
.aeeouds  to  remove  the  broken  shell  and  prepare  the  gun  for  firing. 
OHinety-eight  rounds  were  then  fired  in  44  seconds.    During  the  first 
I^art  of  this  tiring  the  recoil  failed  twice  to  work  the  piece,  the  energy 
of  recoil  being  insufficient  to  overcome  the  increased  friction  of  the 
'  moving  parts  caused  by  the  accumulation  of  dust. 

DEFECTIVE  CARTRIDGES  AND  BLOW  BACKS. 

The  cartridges  were  rendered  defective,  first,  by  sawing  two  slots 
f  through  the  head  of  the  cartridge  at  right  angles  with  each  other  and 
I  reaching  the  interior  of-  the  shell;  and  second,  by  sawing  four  slots 
il^tbrough  the  rim  of  the  cartridge  in  a  radial  direction  at  equal  dis- 
i^  tances  apart  and  reaching  the  interior  of  the  shell  by  boring  holes 
1:  through  the  slots. 

!,  Two  shots  were  fired  with  No.  1  defective  cartridges.  In  both  cases 
the  breech  casing  was  filled  with  dense  smoke  and  the  action  spriug 
was  thrown  out  of  bearing.  The  shell  was  removed  by  hand,  no  attempt 
being  made  to  use  the  ejector.  It  required  about  45  seconds  to  replace 
the  spring  and  prepare  the  gun  for  firing.  Two  defective  cartridges  of 
Ko.  2  style  were  then  tried ;  the  action  and  results  were  the  same  as  in 
previous  rounds.  A  defective  cartridge  of  the  No.  2  kind  was  tried 
to  see  if  the  ejector  would  work.  The  action  of  the  mechanism  was 
the  same  as  in  previous  rounds.  The  ejector  failed  to  remove  the  shell. 
The  defective  head  expanded  in  the  extractor  and  the  power  was  insuffi- 
cient  to  move  it.  It  was  therefore  removed  by  hand.  A  No.  1  defective 
cartridge  was  then  tried.  The  action  of  the  mechanism  was  the  same 
as  before ;  the  ejector  removed  the  shell,  and  the  trial  was  then  made  of 
a  No.  2  shell.  The  ejector  could  not  remove  the  shell.  After  firing 
a  defective  cartridge  the  time  required  to  remove  the  shell  and  put  the 
gun  in  condition  for  further  firing  was  45  seconds. 

For  the  blow-back  test,  the  primers  had  the  larger  portion  of  their  rear 
end  removed,  thus  permitting  the  ready  escape  of  gas  to  the  rear. 
First  round :  Slight  escape  of  gas  through  mechanism ;  the  mechanism 
was  not  disturbed  and  its  action  was  the  same  as  with  a  perfect  car- 
tridge. Second  round:  Escape  of  gas  about  the  same  as  before;  one 
bearing  of  the  action  spring  was  thrown  out;  the  ejector  worked 
perfectly. 

At  the  completion  of  these  tests  the  gun  was  fired  20  rounds  of  serv- 
ice cartridges.  At  the  tenth  round  the  action  spring  was  thrown  out 
of  its  bearing.  The  time  required  to  fire  the  20  rounds,  including  the 
reijlacing  of  the  spring,  was  27  seconds.  An  examination  showed  that 
the  side  casing  had  bulged  slightly,  causing  an  insufiicient  support  of 
the  action  spring  in  its  bearing;  in  other  respects  the  parts  were  in  good 
condition.    The  gun  was  again  fired  20  rounds.    At  the  third  round  the 
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action  si)riu^  was  tlirowii  out,  the  cover  raised,  the  cateli  failing  to hdU 
it  to  the  end  piece.  By  i)ressing  with  the  hand  on  the  cover  tte 
remaining  17  rounds  were  tired,  the  action  spring  workings  imperteettr; 
time,  t^5  seconds. 

The  operator  then  straightened  the  side  casing,  giving  the  actin 
sprin^^f  better  8up])ort.  Ten  rounds  were  then  iired,  the  action  spring 
working  perfectly.  The  cover  again  jumped  up,  due  to  jarring,  tte 
hinge  spring  not  holding  the  cover  in  position.  Time,  10  secondii 
including  7  seconds  to  repla<'.e  the  cover.  Ten  rounds  were  fined,  tin 
action  R])ring  working  satisfactorily.  The  cover  jamx^ed  at  the  fifth 
round.  Kxamination  showed  that  the  end  piece  had  a  play  in  its  hear 
ings  and  at  the  surfac^c  of  contact  with  its  cover.  Ten  roauds  were  nov 
tirc<l  satisfactorily,  the  operator  holding  the  cover  in  position  by  pnm- 
ing  his  thumb  on  the  catch  which  binds  the  cover  to  the  end  piece,  ii 
attempt  was  then  made  to  fire  10  i*ounds  without  holdiiig  down  ibb 
cover.  At  the  third  round  the  cover  jumped,  and  was  held  dom 
during  the  remainder  of  the  test.  It  is  thought  that  the  jampiDgof 
the  cover  in  these  lirings  was  due  to  a  weak  spring  and  thin  casuig^ 
defects  which  have  been  remedied  in  the  latest  model. 

RITST   TEST. 

The  mechanism  of  the  gun  was  well  cleaned  and  dried,  and  tkci 
placed  in  a  15  ]>er  cent  solution  of  ammonium  chloride  for  10  minatHi. 
Ait<'r  reuioval  it  was  allowed  to  lie  in  a  shed  for  2  days.  In  prepariof 
for  liring,  the  greatest  diiUculty  lay  in  the  barrel  being  rastod  fastii 
its  rear  bearings  and  the  trigger  slide  to  the  lower  part  of  the  breech 
casing.  After  6  minutes  and  10  seconds  had  been  occupied  in  preparing 
for  tiring,  the  first  shot  was  tired,  the  gun  failing  to  recoil,  l^e  bamd 
was  only  dislodged  in  the  rear  bearing  by  a  heavy  piece  of  wood.  The 
parts  were  then  overhauled  and  oiled,  occupying  16  minutes  and  50 
seconds.  Two  shots  were  then  fired,  when  a  slight  delay  took  plaflu, 
after  which  97  rounds  were  fired  in  succession.  Time  required  to  fire 
the  DO  rounds,  including  the  slight  delay,  28  seconds.  Total  time  te 
prepare  the  ])iece  and  to  fire  1<K)  rounds,  17  minutes  and  18seoond«i 
The  aluminum  ])arts  of  the  gun  were  so  oxidized  during  theesposnii 
as  to  form  a  very  intimate  contact  with  the  steel  parts. 

CONCLUisiONS. 

While  the  working  of  the  numerous  parts  of  this  mechanism  is  soB^ 
what  complicated,  the  practical  manipulation  of  the  gun  is  simple  and 
easily  accomplished.  Notwithstanding  the  complexity  of  the  system) 
the  parts  are  strong  and  do  not  easily  get  out  of  order.  Owing  to  the 
extreme  lightness  and  c(>m])actness  of  the  gun  and  its  mount,  the  outfit 
can  be  leadily  carried  in  phice  of  the  knapsack  by  the  infantry,  or  of 
the  saddlebag  by  the  cavalry. 

Frank  H.  Phipps, 
Majot-j  Ordnance  Dcparhnent^  U.  8.  ii..  President 

Frank  Heath, 
Captain^  Ordnance  Deparimentj  V.  B,  A, 

William  Cbozibb, 
Captain,  Ordnance  Department^  &,  j8L  A. 

Tlie  (^iriEF  OF  Ordnance,  United  States  Army, 

Washington^  D.  0. 
(0007— Enc.  16) 
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L  OF  CASET  12-CM.  (4.7:?-rXCn)  RAPID-FIRE  GUN  AND  MOUNT, 

(17  plates.) 

The  Ordnance  Board,  U.  S.  A., 

New  York  Arsenal, 

Governors  Island,  New  York  Harbor, 

I^ew  York  City,  March  23,  1896. 

Tlie  following  report  of  the  test  of  a  Can<»t  4.72-inch  rapid-fire 
id  mount  is  respectfully  submitted: 

Description. 

THE   GUN. 

gun  consists  of  a  tube,  jacket,  and  a  hoop  in  prolongation  of  the 

tube  extends  the  entire  length  of  the  gun,  inclosing  the  breech 
lisni.  For  the  latter  it  has  four  tlireaded  and  four  plain  sectors, 
groove  and  seat  for  the  extractor,  and  a  corresponding  seat  dia- 
illy  opposite  for  one  of  the  claws  of  the  screw  extractor, 
chamber  has  a  shoulder  against  which  bears  the  rim  of  the  car- 
ease,  and  a  conical  part  for  the  body  of  the  case,  and  a  cylindrical 
r  the  neck.  A  conical  portion,  connecting  the  cylindrical  part 
le  ritling,  forms  the  forcing  cone. 

rilling,  right-handed,  commences  in  the  forcing  cone  and,  at  first 
iing,  becomes  subsequently  constant.  A  locking  shoulder  on  the 
•r  of  the  tube  transmits  the  strain  from  the  tube  to  the  jacket, 
rear  portion  of  the  jacket  constitutes  a  circular  slide,  which 
through  the  rear  sleeve  of  the  cradle.  Forward  of  this  slide  are 
eesses  for  the  rear  and  front  segmental  collars,  which  hold  the 
n*  connected  with  the  hydraulic  brake  to  the  jacket, 
hoop  is  shrunk  over  the  tube  and  over  a  shoulder  on  the  jacket, 
following  are  the  principal  characteristics  of  the  gun: 

}>oandA..  5,830 

ii«;th  (4.8  meters) inches..  188.976 

T  of  bore  (12  centiuieters) do 4.724 

of  lauds 30 

nclinutioii degrees..  8 

cliDation do 6 

of  riiling  (3.83  meters) incbes..  150.79 

BREECH    MECHANISM. 

breech  mechanism  is  composed  of  four  principal  partis  : 

3  breech  screw  with  the  extractor. 
3  combined  carrier  and  console. 
3  o(M^r:i1in^  mechanism. 
3  firing  mechanism. 

249 
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( 1 )  The  breech  screw  A  is  of  steel,  and  has  upon  its  cylindrical  saibn 
four  threiided  and  four  plain  sectors,  recesses  for  the  extractors,  lahl 
pill,  and  the  screw  bolt  which  binds  together  the  axis  of  movement, tklK[^"' 
toothed  ring  and  the  breech  screw.  Kecessed  in  its  fh>nt  face  isaacmiCi-^ 
hole  for  the  firing -pin  bushing,  and  in  its  rear  face  are  recesses  tefli^^^ 
safety  pin  and  toothed  ring,  and,  in  addition,  a  small  cylindrical  opem|^r^ 
for  the  working  of  the  extractor-relieving  pin.  P 

Tlie  extractor  G  is  a  lever  having  at  its  front  end  a  claw,  at  its  mV*^ 
an  axis  about  which  it  rotates,  and  at  its  rear  end  a  tail  with  a 
sloping  to  the  rear,  and  a  back  bearing  against  a  spring,  which 
the  claw  to  bear  against  the  cartridge  rim. 

The  toothed  rim  G  is  a  frustum  of  a  cone  and  fits  in  the  receeieh 
the  breech  screw.  Upon  its  rear  surface  is  a  bevel  gear  of  onecogal 
two  half  cogs,  in  which  the  vertical  axis  engages  and  rotates  thebkcL^^.  ^ 
The  toothed  ring  is  tapped  centrally  for  the  axis  of  movement  l)}>l^^e  < 
has  upon  its  rear  surface  two  openings ;  one,  the  larger,  a  recess  fiirttll  ^^  ^ 
safety  pin,  and  the  other  a  through  hole  for  the  passage  of  the  <^tzielirl|j^^| 
relieving  pin.  |p^^, 

(2)  The  combined  carrier  and  console  B  is  a  steel  forging,  and  <*l||]^e 
sists  of  the  carrier  ring  and  the  console  proper.  lEtk 

The  carrier  ring  has  a  radial  recess  for  the  latch  piu«which  locksittl 
the  breech  screw  during  the  swinging  of  the  block,  upon  closing ttl 
block  a  conical  dowel  in  the  face  of  the  breech  releases  this  pin.  Oi 
the  carrier  are  two  guides  which  Avork  in  grooves  on  the  breech  sent 
during  its  withdrawal,  and  the  hinge  piece,  through  which  and  fki 
breech  of  the  gun,  passes  the  hinge  pin  H,  upon  which  the  blodk 
swings.  «j 

The  console  is  composed  of  two  slides  and  a  transverse  piece  Tii  - 
rear  connecting  them.  Upon  these  slides  moves  the  bronze  supiMit  Jt 
which  forms  the  rear  bearing  for  the  block,  the  front  one  b^ng  fto 
carrier  ring.  The  left  slide  has  a  projection  on  its  left,  and  uudemeiih 
both  is  a  grooved  cam,  in  which  works  a  roller  stud  on  the  smaller  am 
of  the  operating  lever  during  the  Avithdrawal  of  the  block.  A  reoM 
on  right  side  forms  a  rest  fi)r  the  smaller  end  of  the  operating  lew 
when  the  block  is  locked.  A  stop  bolt  on  the  interior  of  the  left  dide 
limits  the  rotation  of  the  block  prior  to  withdrawal. 

(3)  The  operating  mechanism  has  as  its  principal  parts  the  operating 
lever  L,  the  vertical  axis  F,  the  axis  of  movement  D,  and  the  broue 
support  J. 

The  operating  lever  has  two  arms.  The  larger  is  terminated  by  an 
upright  sliding  handle  X;  the  other  by  a  roller  stud  which  works  in  a 
grooved  cam  underneath  the  left  slide  and  withdraws  the  block.  The 
sliding  handle  on  the  larger  arm  actuates  a  locking  lever  Y,  which  ii 
recessed  underneath  the  larger  arm  and  pivoted  about  a  horizontal 
axis.  One  end  of  the  locking  lever  is  bolted  to  the  sliding  handle  aid 
held  in  its  h>cke(l  position  by  a  spring  within  the  latter;  the  other  end  ; 
engages  in  a  bracket  on  the  face  of  the  breech.  Pressure  on  the  sliding  \ 
handh*  unlocks  tiiis  lever  by  disengaging  it  from  the  bracket  and  pe^  ] 
mits  of  rotation  of  the  block.  The  junction  of  the  two  arms  forms  a 
bearing  for  the  vertical  axis. 

The  vertical  axis  F  is  a  single  piece,  the  head  of  which  is  enlaiged 
to  form  .1  bevel  sector  of  two  teeth,  which  engages  with  the  gearing  m 
the  toothed  ring  and  rotates  the  block.  The  vertical  axis  constitatestte 
axis  of  the  operating  lever,  during  rotation  of  the  block,  and  is  keyed 
to  the  latter  by  the  pin  M,  which  is  clam])cd  by  a  milled  head.  The 
vertical  axis  has  a  cam  which  bears  against  a  stop  bolt  on  the  interior 
of  the  left  slide  and  limits  rotation  of  the  block  prior  to  withdrawal 
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axis  of  movemeut  D  is  a  hollow  tube  screwed  into  the  breech 
and  connecting  longitudinally  the  breech  screw,  the  toothed  ring, 
e  bronze  support.  When  in  position  it  constitutes  a  part  of  the 
vo  and  is  free  to  rotate  in  the  latter.  It  is  held  in  rear  by  the 
ipted  screw  nut  O.  This  axis  withdraws  the  block  by  transfer- 
le  motion  from  the  bronze  support  to  the  toothed  ring  and  breech 
and,  in  addition,  it  forms  a  receptacle  for  the  hammer,  with  its 

bronze  support  is  in  two  parts  dovetailed  into  each  other.  The 
r  and  front  part  K  furnishes  the  front  half,  and  the  larger  and 
irt  J  the  rear  half  of  the  bearing  for  the  vertical  axis.  The  larger 
ontains  the  bearing  j'  for  the  axis  of  movement,  and,  in  addition, 
38  a  and  b,  for  the  safety  and  extractor-relieving  pins,  and  bear- 
and  d  for  the  axes  of  the  trigger  and  sear.  This  support  slides 
console,  drawing  back  the  block. 

process  of  opening  the  block  is  as  follows  (Pis.  II,  III,  IV,  and  V) : 
ock  the  breechblock,  press  on  the  sliding  handle  of  the  operating 
releasing  the  locking  lever.  To  rotate  the  block,  draw  the  handle 
rear,  which  rotates  the  verticle  axis  and,  through  the  bevel  gear- 
le  block,  until  the  cam  on  the  vertical  axis  bears  against  the  stop 
Further  motion  of  the  handle  transfers  the  motion  to  the  roller 
nd  withdraws  the  block.  When  the  block  is  in  this  position 
'),  the  handle  is  directly  to  the  rear,  and  further  withdrawal  is 
id  by  the  transverse  piece  on  the  console.  The  operating  lever 
oves  forward  and  to  the  left,  swinging  the  block  aside  for  loading 
ascribing  throughout  the  entire  operation  approximately  an  angle 
degrees. 

The  firing  mechanism  consists  essentially  of  a  firing  pin,  ham- 
afety  pin,  sear,  and  trigger. 

firing  pin  R  is  a  short  conical  pin,  seated  in  a  bushing  screwed 
front  lace  of  the  breech  screw. 

hammer  S,  which  strikes  the  latter,  has  upon  its  rear  surface  a 
ier  which  is  engaged  by  the  sear.  Surrounding  the  hammer  is  a 
spring  held  in  place  by  two  locking  rings. 

sear  u  has  a  lug  end  which  engages  under  the  shoulder  on  the 
er,  drawing  it  out  and  releasing  it,  and  a  tailed  end  which  engages 
ortise  in  the  safety  pin.  It  has  a  vertical  axis  fixed  in  the  rear 
e  of  the  bronze  support  at  f?,  and  is  actuated  by  the  safety  pin, 
in  turn  is  worked  by  the  trigger. 

safety  pin  V  works  in  a  cylindrical  oi>ening  through  the  bronze 
rt  and  into  the  breech  screw.  Only  when  the  recess  in  the  screw 
3tly  opposite  the  opening  in  the  bronze  support  (i.  e.,  when  the 
is  locked)  can  the  safety  pin  actuate  and  fire  the  gun.  The  safety 
s  surrounding  it  a  spiral  spring  which  supports  it  and  keeps  it 
•awn  from  the  recess  in  the  breech  screw. 

trigger  X  is  a  lever  pivoted  about  a  vertical  axis  at  c,  and  having 
er  end  perforated  for  a  lanyard  and  its  inner  shaped  so  that  it 
I  gage  in  a  mortise  in  the  safety  pin. 

process  of  firing  includes  also  that  of  cocking.  The  outward  pull 
trigger  forces  inward  the  safety  pin.  This  last  motion  draws  in 
d  of  the  sear  engaged  in  the  safety  pin  and  forces  out  the  lug 
3cking  the  hammer.  At  a  certain  point  the  lug  end  releases  the 
er,  firing  the  gun. 

important  accessories  to  the  breech  mechanism  (PI.  XIII)  are 
tractor  relieving  pin  A  and  the  screw  extractor  B.  These  are 
a  case  of  jamming  of  the  cartridge  case.  The  relieving  pin  A  is  a 
e  which,  bearing  against  the  sloping  face  of  the  extractor, 
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relieves  ike  cl»v  fhnn  the  riai  of  the  cartridge  oaas  at  ii 
withdrawal  of  the  breechblock.    The  screw  extractor  li  itirod 
screw  piece,  a  pair  of  shonliiera  which  fit  looselr  w,bt 
antit.    The  claws  embrace  the  rim  of  the  cartridge  i      ),ttMi'il 
bear  against  the  face  of  the  breecb,  and  power  is  applied  tl 
turning  the  not. 

.VtHMHctafure,  Flal»  I. 


K«i«. 

P«rlii. 

SUH. 

VlUl. 

4 

MIX. 

ri-C.iiublnedfa^Br«i.duoii- 

B-HjmmK 

I>-Ai..ofniovBm<iiit 

THE  HOUNTINO. 
(PlatM  VI  MdXl.) 

The  mouDtinj!  is  composed  of— 

1.  A  plate-iron  oonif^al  pillar  bolted  to  tbe  concreta  platfbrm. 

2.  A  liMe  riiif;  bolted  to  the  rnnicftl  pill»T. 
'i.  A  chwisiii  resting  npoa  the  base  ling- 

4.  A  loading  iilatfonii, 

5.  A  iTixlte  wliicL  curries  the  £Qd. 

6.  A  shield. 

The  system  formed  by  the  chassis,  the  loading  platform,  aod  theei 
ri'volves  about  a  central  jiivot  for  traversiug,  and  the  aysteni  foraedfl 
the  cradle  aud  the  gnu  revolves  abont  the  trunnions  tm  elevation. 


The  i)illar  A  is  a  fniBtnm  of  a  cone.    It  is  made  tif  plate  iron, 
on  the  interior  with  two  diameter  plalee  connecte<l  with  eath  otLi 
exterior  conical  plate,  and  the  npper  luise  plate  by  annle  iroiia. 
upjier  base  plate  of  the  pillar,  to  whi<^ll  the  base  ring  is  bolt«d,  is 

tened  to  the  conical  part  by  a  circular  angle  iron.    The  pillar  cu 

midway  a  circular  roller  ])iith  for  the  rollers  which  support  the  loadioc^ 
platfurm.  In  the  lower  part  are  placed  radial  trunghs  fiir  S  rotiuds  « 
tixcd  ammunition.  Tlie  pillar  is  Kcnured  to  a  concrete  foniulatioa  l^  • 
cin:nlar  flun^e  on  its  exterior,  which  is  riveted  to  the  pillar  and  btT'" 
to  the  con<!rete. 

THR    lUSIt   BINS. 

The  bane  ring  B  ift  of  cactt  »tcel,  and  inclmles  the  low^  ToQar  pi 
tlic  circular  rack  for  traversing,  and  the  pivot.  Ou  its  exterior  muI 
are  two  tlnnges,  the  lower,  t]jroug;h  which  it  is  bolted  to  the  roller^  I 
the  upper,  underneath  wbicL  bear  the  clips  attached  to  tlie  chaaiia 


The  chassis  0  is  a  single  piece  of  cast  steel,  and  oonsistaof 
a  bottom  plate  and  a  front  transom.     The  cheeks  carry  the  bed 
for  the  trunnions  of  the  cradle,  and  have  each  a  vertical  rib,  to 
bolted  a  lateral  support  for  the  sliicld.    To  the  rear  end  of  < 
is  bolted  a  support  Ibr  the  loading  platform.    On  the  rl^t 
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tihe  bearings  for  the  pump  and  its  parts,  and  on  the  left  cheek  arc  brai^k- 
ets  for  the  elevating,  and  parts  of  the  trayersiqg  mechanism.  The 
ftont  transom  has  a  rib  to  which  is  bolted  the  front  support  of  the 
I  Aield.  The  bottom  plate  or  racer  is  fashioned  to  embra<;e  the  pivot  of 
the  base  ring,  and  on  its  exterior  it  is  grooved  for  the  vertical  arbor  of 
tihe  traversing  mechanism.  It  is  providcl  with  two  clamps,  D,  for  hold- 
ing it  down  during  recoil,  and  two  steel  plates,  E,  which  serve  as  a  dust 
C^ard. 

THE   LOADING   PLATFORM. 

The  loading  platform  G  is  made  of  a  channel  iron  inclosing  it  on  all 
sides  except  the  front,  two  bent  channel  irons  which  are  bolted  to  the 
chassis,  two  middle  ones  which  are  braced  to  the  latter  by  triangular 
pieces,  and  a  flooring  of  plate  iron.  The  bent  channel  irons  constitute 
the  support  of  the  platform  forming  the  pivot  of  the  rollers  at  tlie 
bottom  and  being  bolted  to  the  chassis  at  the  top.  A  railing  surrounds 
the  platform  and  a  stepladder  leads  up  to  it  on  the  right  side. 

THE  CRADLE. 

The  cradle  consists  of  two  parts,  a  recoil  and  a  nonrecoil  part. 

Thenonrecoil  part  comprises  two  side  beams,  H,  a  front  sleeve,  I,  rear 
sleeve,  J,  and  a  piston  and  rod,  K.  The  side  beams  are  of  forged  steel, 
bolted  to  the  front  and  rear  sleeves.  The  front  sleeve  is  of  cast  steel, 
and  carries  on  each  side  leather  buffers  to  take  up  the  shock  of  counter 
recoil.  The  rear  sleeve  is  of  forged  steel  and  is  prolonged  beneath  to 
form  a  crosshead  for  the  piston  ro<l.  The  inlet  tube  from  the  pump 
enters  the  left  side  of  this  crosshead.  The  piston  M  is  forged  with  its 
rod.  Its  center  is  hollow  and  pierced  with  holes  for  the  passage  of  the 
liquid.  A  valve  closes  these  holes  during  the  return  to  battery  and 
permits  of  their  oi)ening  during  recoil.  Notches  cut  in  the  edges  of 
the  valve  permit  the  flow  of  liquid  from  the  rear  to  the  front  of  the 
cylinder  during  the  return  to  battery. 

The  piston  rod  is  connected  to  the  rear  sleeve  by  a  supporting  ring 
in  front  and  a  tension  screw  in  i*ear  of  the  sleeve.  The  opening  through 
the  piston  is  composed  of  two  parts,  one  for  a  continuation  of  the  inlet 
tube  from  the  pump,  and  the  other  and  larger  a  guide  for  the  throttling 
barN. 

The  recoil  part  of  the  cradle  consists  of  a  hydraulic  cylinder  of  cast 
steel  forming  one  piece  with  a  sleeve,  L  (PI.  X).  This  sleeve  is  secured 
to  the  gun  by  being  held  between  front  and  rear  collars  fixed  on  the 
jacket.  The  gun  is  prevented  from  rotating  by  having  interruptions  on 
the  sleeve  and  front  collar  engaged  with  one  another.  The  sleeve  has 
four  clips  with  bronze  linings  which  embrace  the  upper  and  lower 
extremities  of  the  side  beams  and  slide  on  them  during  recoil.  The 
hydraulic  brake  and  recuperating  system  comprises,  besides  the  piston 
and  valve,  the  hydraulic  cylinder,  a  throttling  bar,  and  the  recui)erator. 

The  hydraulic  cylinder  has  in  front  a  screw  bushing  in  which  is 
screwed  the  throttling  bar;  on  top  air  and  filling  holes;  on  bottom  a 
drainage  hole;  and  at  the  rear  two  lugs,  which  act  as  shoulders  for  the 
Belleville  springs,  and  having  openings  for  the  passage  of  the  rods  P. 

The  throttling  bar  N  is  of  a  variable  cross  section^  and  is  intended 
to  regulate  the  flow  of  the  liquid  through  the  holes  m  the  piston.  It 
is  screwed  into  the  front  part  of  the  cylinder,  and  has  on  its  rear  por- 
tion a  bronee  jacket  which  works  in  the  larger  hole  in  the  piston  rod. 
To  permit  flow  of  liquid  from  the  inlet  tube,  the  exterior  sui^e  of  the 
bronze  jacket  is  grooved. 
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The  recuperator  in  composed  of  a  movable  head,  B,  having  twoh||^:t.: 
against  Avhich  bear  ^  series,  S,  of  Belleville  springs.    The  samei 
of  springs  is  supported  in  front  against  a  shoulder  on  the  rods  P.  ^^rs  i 
second  series,  S\  of  Belleville  springs  is  placed  on  the  same  rods,  i 
supi)orted  in  front  by  the  lugs  on  the  movable  head  and  iu  rearooi 
rods  by  washers  and  nuts. 

During  recoil  the  hydraulic  cylinder  moves  back  with  the  gnn, 
placing  liquid  from  the  front  to  the  rear  of  the  cylinder.    The 
portion  of  the  cylinder  has  not  sufficient  volume,  due  to  the  ad\ 
of  tlie  piston  rod,  to  hold  the  displaced  liquid,  and  in  conseqnenoBl 
movable  head  K  is  forced  out,  compressing  both  sets  of 
springs.    After  the  fire,  the  increased  tension  on  the  springs  foroeii 
gun  into  battery.  Jfc  T| 

A  pump  placed  on  the  right  cheek  of  the  chassis  can  be  aaedtol^L«pV' 
the  cylinder  and  increase  the  tension  on  the  Belleville  springs.         B^ 

THE   SHIELD. 

The  shield  consists  of  a  front  plate,  two  side  plates,  and  a  top  pi 
riveted  to  each  other  by  angle  irons.    It  is  secared  by  plates  bolted i 
the  sides  and  front  to  ribs  on  the  chassis.    It  is  provided  with  openn 
for  the  gun  and  the  line  of  sight. 

THK   TRAVERSING  MECHANISM. 

The  traversing  mechanism  comprises  a  horizontal  shafK  S,  having i 
haudwheel  at  one  extremity,  and  at  the  other  a  worm  wnicb  engafK 
in  a  worm  wheel  on  the  vertical  shaft  /.    This  worm  wheel  is  connectai 
with  its  shaft  by  alternating  bronze  and  steel  Mctiou  plates  tightCMi 
by  a  clamp  nut  on  the  same  axis,  the  bronze  plates  bein|s^  keyed  tote 
worm  wheel  an<l  the  steel  plates  to  the  shaft.    In  case  of  a  snddenjK 
to  the  chassis,  these  plates  permit  of  a  slight  movement  among  theft- 
selves,  and  thus  prevent  injury  to  the  mechanism.    The  vertical  shaft 
has  on  its  lower  extremity  a  pinion  which  engages  in  a  circular  rackoi 
the  base  ring.    The  chassis  traverses  on  alternating  spherical  rolkn 
of  two  difl'erent  diameters.    It  rests  on  the  larger,  wluch  are  kept  IB 
l)osition  by  contact  with  the  smaller. 

ELEVATIN(}  MECHANISM. 

The  elevating  gear  is  placed  on  the  left  of  the  chassis  and  has  iti 
bearings  on  a  bracket  attached  to  it.  It  consists  of  hand  wheel,  tiie 
axis  of  which  has  at  its  other  extremity  a  bevel  wheel  which  engages 
with  a  corresponding  one  on  a  shaft  ])arallel  to  the  chassis.  This  shaft 
carries  a  worm  whicli  engages  in  a  worm  wheel  on  a  shaft  perpendica- 
lar  to  the  chassis.  This  shaft  carries  a  pinion  which  engages  in  a  rack 
on  the  left  side  beam  of  the  cradle.  Nearly  all  the  parts  described  are 
inclosed  in  the  casing  V  (PI.  IX).  The  handwheels  for  traversing  and 
elevating  are  placed  so  as  to  be  readily  actuated  by  the  gon  layer. 

SIGHTS. 

(Plate  XI.) 

The  breech  sight  consists  of  a  bar,  a  crosspieee,  sliding  coUary  and 
drift  corrector.    The  bar  A  is  octagonal  in  cross  section  and  one  of  ili 
sid(\s  constitutes  a  rack  in  which  engages  a  pinion  for  working  the  bab     \ 
The  rear  face  of  the  bar  is  a  scale  of  eciual  parts  reading  to  mulimeteii-    ^ 
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)88piece  carries  the  peephole,  and  is  graduated  to  correct  for 
>eed  of  the  target,  and  the  wind.  It  is  composed  of  two  hollow 
rs  one  within  the  other,  and  having  the  upper  surfaces  of  both 
ly,  a  peephole,  and  screws  for  working  the  inner  cylinder  and 
phole.  The  outer  cylinder  a  is  automatically  deflected  for  drift. 
re  drift  and  speed  scales.  The  inner  cylinder  b  is  deflected  by 
^  operated  by  the  right  milled  head,  and  corrects  for  speed 
ug  to  the  scale  on  the  outer  cylinder.  The  inner  cylinder  has  a 
correct  for  wind.  The  peephole  is  deflected  by  a  screw  with 
lead  and  corrects  for  wind  according  to  the  scale  on  the  inner 
p.  The  deflecting  of  the  outer  cylinder  carries  with  it  the  inner 
r  and  the  peephole,  and  that  of  the  inner  cylinder  the  peep- 
Thus  the  separate  corrections  for  drift,  speed  of  target,  and  wind 
lied  independently,  and  the  total  deflection  of  the  peephole  is 
itive  result  of  these  corrections. 

diding  collar  C,  in  which  slides  the  bar  and  drift  corrector,  is 
d  with  a  milled  head  and  pinion  for  working  the  bar,  two  clamp 
one  for  working  the  bar  and  the  other  for  the  drift  corrector, 
racket  for  the  electric  lamp.  The  collar  is  secured  to  a  socket 
left  side  beam  of  the  cradle.  The  drift  corrector  is  a  vertical 
ing  a  pinion  at  its  upper  extremity  which  engages  in  a  ra<;k  on 
?r  cylinder  of  the  crosspiece.  The  rod  is  provided  with  a  heli- 
)ve,  in  which  works  a  stud.  As  the  rod  moves,  vertically,  it  is 
ined  to  rotate  so  that  the  groove  and  stud  are  always  in  the 
^rtical  plane.  This  rotation  of  the  rod  gives,  by  the  pinion  and 
le  correction  for  drift  to  the  outer  cylinder.  The  front  sight  E 
>rted  on  the  left  trunnion,  and  consists  of  a  ring  having  four 
>ieces  projecting  inward  to  form  the  point.  A  bracket  is  pro- 
)r  the  electric  lamp. 

se  at  night  electric  Lamps  (PI.  XIII)  are  fitted  in  brackets  under 
at«.  Tliese  Ijimps  are  exceedingly  small,  and  are  almost  com- 
inclosed  by  a  metal  covering,  light  being  permitted  to  shine  on 
its  through  a  very  minute  opening.  A  portion  of  the  covering 
unscrewed  from  each  lamp,  as  shown  in  the  photograph.  A 
3d  rheostat  and  switch,  E,  and  a  battery  complete  the  lamp 

AMMUNITION. 

(Plate  XII.) 

ammunition  furnished  with  gun  is  fixed.  The  case  is  a  solid 
)rass  case,  having  a  conical  body  and  cylindrical  neck.  The 
'  of  accident  is  reduced  to  a  minimum  by  having  a  primer  which 
ved  into  its  hole  prior  to  firing.  This  screw  primer  can  be 
I  at  any  time  and  its  place  taken  by  an  ordinary  screw  plug, 
reight  of  ihe  projectile  is  46.2  pounds,  and  the  powder  charge 
ids  of  B.  N.  smokeless  ])owder.  The  total  weight  of  the  case 
e  is  about  73  pounds.  The  plate  shows  the  relative  sizes  of  the 
ease,  projectile,  and  powder  charge. 

>rogramme  adopted  for  the  test  of  the  4 .72-inch  rapid-fire  guns  is 
ws: 

:un  to  be  carefnlly  examined  hy  the  Board.  The  number  of  parts  of  the 
lecbanisni  in  each,  their  strenjjth,  simplicity,  and  certainty  of  action  to  be 
Iso  the  ease,  safety,  and  certainty  of  the  breech  mechanism  as  a  whole. 
eciaUy  the  action  of  the  firing  pin  and  extractor  and  the  maxinmm  ont- 
jition  of  the  cartridge  when  it  can  be  pnshed  home  by  the  breechblock, 
tils  examination  20  rounds  to  be  tired  at  will  from  each  gun. 
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VELOCITY. 

Five  rounds  to  be  firod  for  velocity  from  each  gnn  with  ftill  ohargea. 

ACCURACY. 

Ten  rounds  to  bo  fired  at  each  range  of  1  mile  and  3,000  yards;  the 
tious  of  aiming  being  repeate<l  at  each  round  with  the  ganSy  re«pectiT«lyi 
mean  deviations  determined. 

RAPIDITY. 

Determine  the  number  of  rounds  that  can  be  fired  in  3  mimites,  notiBC 
during  the  firinff,  and  espeoially  at  the  termination  of  tb«  teat,  the  eonclu' 
guns  as  regards  heat  and  ease  and  certainty  of  actioa. 
Two  detachments  of  men  to  bo  used,  the  first  to  be  relieved  in  1  minata  30 1 
The  above  test  to  be  repeated  if  found  necessary  by  the  Board. 

RAPIDITY  WITII  ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000-yarcl  and  1- 

alno  10  aimed  Hhots  at  targets  in  Hame  lino  and  at  ranges  of  500  yards  and  l,i 
alternately:  alHO  10  aimed  shots  alternately  at  targets  at  abont  500 
placed  about  75  feet  apart. 

TB8T  OF  SHBAFNBL. 

Against  steel  platt8» — Two  shrapnel  of  each  kind  to  be  fitted  with  Fraakford , 
sensitive-point  fuses,  and  fired  to  burst  while  passing  through  a  screen 
front  of  a  l^-inch  rolled- steel  plate  located  about  150  feet  A*om  the  gnn; 
on  the  plate  of  the  fragments  to  be  noted.    The  charge  in  abovn  test  to  hoL, 
give  a  muzzle  velocity  equal  to  the  remaining  velocity  at  I  mile  when  fiill 
are  used. 

For  dispersion. — Three,  shrapnel  of  each  kind  to  be  fitted  with  Frankfofd. 
sensitive-point  fuses  and  fired  to  burst  while  passing  thronffh  a  aereen  pl„ 
100  feet  iu  front  of  the  1,000-yard  target,  and  the  number  ofnits  and  their 
as  regards  penetration,  etc.,  to  be  observed.  -^ 

CANISTER.  ' 

Two  canister  of  each  kind  to  be  fired  against  a  l^inch  rolled-steel  plate,  to  heM 
about  iiOO  yards  from  the  gun,  and  eftects  on  the  plate  to  be  noted  Also  t«| 
ister  of  each  kin<l  to  be  fired  a|u;ainst  a  Hcreen  26  by  20  feet,  located  abont  1904 
from  the  gun ;  the  number  of  hits  at  each  round  to  be  noted. 

RAPIDITY   WITH  ACCURACY  AGAINST  A  MOVING  TARGKT. 

A  boat  on  which  is  placed  a  suitable  target  to  be  towed  across  the  line  of  I 
the  rate  of  about  8  miles  an  hour.  While  within  ranges  of  from  .500  to  2,000  y 
each  ^un  to  be  fired  aimed  shots  as  rapidly  as  possible  for  3  minutes.  The  na 
ol*  hits  to  be  noted. 

DUST. 

The  mechanism  of  each  gnn  to  be  expostnl  to  a  blast  of  fine  dnst  in  snoh  msM 
to  insure  its  being  uniformly  and  o<iually  covered  with  the  dnst,  after  which 30n 
to  1)0  fired  from  each  gun  as  rapidly  as  possible. 

RUST. 

Five  rounds  to  be  fired  after  the  mechanism  of  each  gun  has  been  msted  in  al 

ongh  and  uniform  manner. 

KXCRSSIVK   CHAROBS. 

Each  f^nn  to  bo  fired  5  charges  with  gradually  increasing  pressures,  the  I 
mum  being  about  33j^  per  cent  above  the  service  pressure. 

DEFECTIVE   CAHTRIDCiRS. 

Kach  gnn  to  be  tested  with  defective  cartridges  in  the  same  manner  as  is 
the  trial  of  small  arms. 
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ENDURANCE. 

The  guns  which  sucoeBsfally  pass  the  above  test  to  be  fired  100  rounds  for  endar- 
BC6y  during  which  the  general  efficiency  of  the  gun  and  its  mount,  also  the  regular- 
UN*  of  action  of  the  fuses,  will  be  carefully  observed. 

:.    If  at  any  time  during  the  test  a  gun  shows  a  marked  inferiority  as  compared  with 
^iike  others,  the  test  of  this  gun  will  be  suspended. 

The  test  in  accordance  with  the  above  programme  was  commenced 
Voyember  21,  1894. 

The  action  of  the  mechanism  in  manipulation  and  deliberate  firing 
satisfactory.    The  number  of  parts  of  the  mechanism  is  39,  includ- 

tg  4  springs.  This  number,  though  not  excessive,  is  considered  greater 
^Hian  is  consistent  with  the  simplicity  and  certainty  of  action  required  in 

rapid-fire  gun.  The  extractor  has  little  surplus  power  over  that 
nqaired  under  normal  conditions,  and  a  separate  tool  is  provided  for 
tte  extraction  of  cases  which  have  stuck  in  the  chamber.  This  feature 
Msults  in  a  tendency  to  overstrain,  and  therefore  to  bend  and  distort, 
fhe  extractor  before  it  is  discovered  that  use  must  be  made  of  this  tool. 
The  action  of  the  extractor  under  normal  conditions  is  simply  to  loosen 
tiie  case,  after  which  the  latter  is  withdrawn  by  hand.  At  the  termi- 
nation of  the  operation  of  closing  the  block,  the  right  arm  of  the  oper- 
tttor,  as  well  as  a  considerable  portion  of  liis  body,  is  in  rear  of  the 
breech  of  the  gun.  This  is  considered  by  the  Board  a  very  objection- 
able feature  in  a  rapid-fire  gun,  as  it  might  easily  happen  in  the  excite- 
flMnt  of  rapid  firing  that  the  piece  would  be  discharged  after  the  block  is 
dosed,  but  before  the  operator  has  time  to  get  out  of  the  way.  In  this 
event  the  latter  would  be  seriously  injured  by  the  blow  due  to  the  recoil 
of  the  piece.  The  safety  of  the  mechanism  from  premature  explosion 
is  secured  by  means  of  a  safety  pin  which  works  in  a  cylindrical  open- 
ing in  the  bronze  support  and  into  the  breech  screw.  Only  when  the 
recess  in  the  8<'rew  is  exactly  opposite  the  opening  in  the  bronze  support, 
i.  e.,  when  the  block  is  closed  and  locked,  can  the  safety  pin  actuate 
the  hammer  and  fire  the  gun.  The  three  motions  of  rotating,  with- 
drawing, and  swinging  the  block  are  accomplished  by  a  single  motion 
of  the  lever.  This  arrangement  adds  considerably  to  the  complexity 
and  number  of  parts  to  the  system;  the  single  motion  is  necessarily 
through  an  arc  having  a  large  radius;  very  little  is  therefore  gained  in 
either  efficiency  or  rapidity  over  a  swinging  block  system  in  Avhich  the 
opening  of  the  block  is  effected  by  two  or  three  relatively  much  shorter 
motions. 

VELOCITY. 

The  greatest  velocity  obtained  in  January,  1895,  was  2,131  feet  per 
second,  pressure  34,200  pounds  per  square  inch,  the  charge  beiug  10 
pounds  8  ounces  of  the  B.  N.  smokeless  powder.  By  July  of  the  same 
year  tlie  ballistic  qualities  of  this  powder  had  materially  changed,  a 
charge  of  10  pounds  7  ounces  giving  as  high  a  pressure  as  42,778  pounds, 
the  velocity  being  2,260  feet  per  second.  Both  pressure  and  velocity  for 
the  same  charge  varied  to  such  an  extent  that  the  powder  was  not  con- 
sidered suitable  for  use  in  the  accuracy  tests.  Experiments  were  there- 
fore made  with  cordite,  which  was  found  to  be  much  better  for  the  gun 
than  the  B.  N.  The  charge  adopted  was  8  pounds  4  ounces,  the  mean 
velocity  with  three  rounds  being  2,470  feet  per  second,  pressure  about 
34,000  iwiinds. 

BAPIDITY. 

For  safety  in  this  test  the  charge  was  reduced  to  7  pounds  of  B.  If. 
powder;  with  this  charge  the  pressure  would  probably  not  exceed 
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about  16,000  pounds.    A  temporary  platform  was  erected  in  rear  of 
tlie  gun  platform  aud  on  a  level  with  it.    On  tMs  platform  was  placed 
the  lixed  ammunition.    The  gun  detachment  consisted  of  two  olBcien 
and  five  enlisted  men.    One  olYicer  operated  the  breechblock  and  the 
otlier  i)ointed  the  gun  and  llred.    No.  1  of  the  enlisted  men,  standing 
on  the  right  of  the  breech,  received  the  cartridges  from  No.  2,in8eited 
them  in  the  chamber,  removed  the  fired  cases  from  the  chamber  uoid 
pa^ssed  them  to  No.  3.    No.  2,  standing  on  the  temporary  platform,  paned 
the  cartridges  to  No.  1.    No.  3,  standing  on  the  gronnd,  received  the 
e]n])ty  cases  from  No.  I  and  passed  them  to  No.  4,  who  laid  them  caI^ 
fully  on  the  ground.    No.  5,  standing  on  the  ground  near  the  tempomy 
platform,  rolled  the  cartridges  to  within  easy  reach  of  No.  2.    AtttA 
end  of  the  first  minute  4  rounds  had  been  fired,  at  the  end  of  tte 
second  minute  9  rounds,  and  at  the  third  minute  18  rounds;  twomuB- 
fires,  at  the  second  and  seventh  rounds,  respectively,  were  coonted 
as  iired  rounds.    The  missfires  afiected  the  rapidity  to  the  extentof 
one  or  possibly  two  rounds.    They  appeared  to  be  due  to  insensitive 
primers  rather  than  to  a  lack  of  strength  in  the  firing  mechanism. 

ACCURACY. 

With  the  charge  of  cordite  determined  as  above,  targets  were  taken 
at  1  mile  and  3,000  yards.  At  1  mile  the  mean  vertical  deviation  from 
the  center  of  im])act  was  2.34  feet;  mean  horizontal  deviation,  1.77  feet; 
mean  deviation,  2.94  feet.  At  3,()00  yards  the  mean  vertical  deviation 
was  3.8  feet;  mean  horizontal  deviation,  3.82  feet,  and  mean  deviation, 
5.42  feet. 

The  targets  are  shown  on  Pis.  XIV  and  XV. 

RAPIDITY  WITH  ACCURACY  AT  1,000  AND  600  YARDS. 

For  safety  the  charge  of  cordite  was  reduced  to  6  ponnds  8  oanoes, 
for  wliich  charge  the  velocity  was  determined  to  be  1,845  feet  per  second; 
pressnre,  1!>,000  ])ounds.  To  compensate  for  this  reduced  velocity  ftom 
that  due  to  a  full  charge  the  ranges  were  reduced  from  1  mile  and  1,000 
yards  to  1, 000  yards  and  500  yards,  respectively.  The  number  and 
duties  of  the  gun  detachment  were  the  same  as  in  the  rapidity  test  pre- 
viously described,  except  that  a  noncommissioned  officer  operated  the 
breed)  mechanism.  For  the  1,000-yard  target  two  preliminary  ronnds 
were  fired,  the  second  of  which  was  a  missfire.  The  results  were  as 
follows:  Mean  vertical  deviation  from  center  of  impact,  1.55  feet;  mean 
horizontal  deviation,  1.34  feet;  mean  deviation,  2.05  feet.  Time  for  the 
ten  rounds,  1  minute  50^  secronds.  At  500  yards  two  preliminary  rounds 
were*-  tired.  For  this  target  tlie  mean  vertical  deviation  was  0.86  foot; 
mean  horizontal  deviation,  O.S:>  foot;  mean  deviation,  1.20  feet.  Time 
for  the  trn  rounds,  1  minute  and  55  seconds,  excluding  a  delay  of  7 
minutes  and  20  seconds  at  the  seventh  round,  caused  by  a  missfire. 

KWPIDI']  V  WITH  ACCURACY  ALTEKNATING  AT  TWO  500-YARD  TAB6ET8, 

7r>  FEET  APART. 

The  gun  detachment  was  the  same  in  number  and  duties  as  in  pre- 
vious rai)idity  tests.  The  gun  was  aimed  and  firing  condacted  hy 
Lieut.  <ieorge  Montgomery,  Ordnance  Department,  the  oiflcer  who  had 
conducted  all  the  ra])idity  and  jiccuracy  tests  made  with  this  gun. 
Prior  to  this  firing,  and  on  acccmntof  the  miss  tires  which  had  occurred, 
the  firing  pin,  whicli  liad  become  somewhat  burred  on  its  edges  and 
litted  I  ather  loosely  in  its  seat,  was  replaced  by  a  new  pin.   At  theseoond 
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roand,  and  while  the  man  operating  the  mechanism  was  in  the  act  of  clos- 
ing the  block,  a  premature  explosion  occurred,  resulting  in  the  instant 
lulling  of  two  and  wounding  of  the  remaining  four  of  the  enlisted  men 
belonging  to  the  detachment  working  the  gun.  Full  details  of  this 
aecideut  are  in  the  possession  of  the  Department,  furnished  by  the 
Board,  and  also  by  Lieut.-Col.  F.  H.  Parker,  Ordnance  Department, 
who  was  specially  detailed  to  investigate  it.  Careiul  examination 
idiowed  that  the  premature  explosion  was  undoubtedly  caused  by  a  faulty 
seating  of  the  coned  portion  of  the  firing  pin  in  the  recess  prepared  for 
it  in  the  breechblock,  and  although  this  firing  pin  was  somewhat 
shorter  than  the  pin  used  in  previous  firings,  this  faulty  adjustment  of 
tbe  two  coned  surfaces  caused  the  pin  to  protrude  to  a  dangerous 
extent  beyond  the  face  of  the  breechblock,  so  that  when  the  latter 
was  quickly  closed,  as  in  a  rapidity  test,  the  protruded  pin  was  enabled 
to  strike  the  primer  a  blow  sufficient  to  explode  the  cartridge  before 
the  block  was  closed.  The  difi'erence  in  the  amount  of  protrusion  of 
tiie  two  pins  was  slight,  but  was  sufficient  to  determine  the  difference 
between  absolute  safety  and  extreme  danger. 

The  breech  mechanism  having  been  completely  destroyed  by  this 
accident,  the  test  of  the  gun  and  mount  was  closed. 

The  action  of  the  mount  throughout  the  test  was  satisfactory. 

Frank  H.  Phipps, 
Major  J  Ordnance  Department^  U.  8.  A.j  President. 

Frank  Heath, 
Captain  J  Ordnance  Department^  U,  8.  A. 

J.  C.  Aybes, 
Captain^  Ordnance  Department^  U.  8.  A, 

William  Orozier, 
CaptaiUj  Ordnance  Department^  U.  8.  A. 

The  Chief  of  Ordnance,  United  States  Army, 

Washingtonj  D,  C. 
(4000— Enc.  16) 
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Bicord  of  firing  icith  4,72-inch  Can6i  rapid-Jirt  gun  f  at 
[OltJoct  of  firing,  preliminary  n>uuds  to  teit , 


I 


.-i 


l)ntf>.    ,  (»f 
Rrv. 


Powder. 


IVojoi'.tile.       I 


18»4. 
Nov.  *J*J       1 


Nov.  -22       2 


Nov.  22       3 


No\.  22       4 


isur.. 

Jan.    22  '     5 


Jan.    22        6 


Jan.    22  '     7 

i 

Jan.    22  '     8 


Jan.    22  •     9 

I 
Jan.    22      10 

Jan.    22      11 

I 

June  10  !  12 


Kinil.  Weight. 


Lhx.  OzH. 


'A 


■X. 
X 


Jimc  I'.i     i:{ 


Juno  r.)  U 

Julv   17  15 

July    17  16 

July   17  17     i 

July  17  18 

July  17  I  in 

July   l.•^  2u 

July  1«  ,  21 

Jul>    1.^  22 

July   IS  '  23 

I 

Jul\    1^  24 

•  I 

Julv  iH  2r. 


Julv   1^ 


20 


10 
10 
10 
10 
10 
10 
10 
10 


10 
10 
10 
10 
10 


I 


10 


10 
10 

|io 

,10 

;io 


Kind.    \rei;;ht. 


No.  of 

CftHO. 


i 

■♦a 

I^aniri- 
ter,  lot 


Poundn. 
4» 


!  632. 


7    ipiiter.  ' 

8 

7    igDit4>.r. 

8 

7    igniter. 

Hh 

7*  ipiitor.  I 


7    igiiitcr. 
7    igniter. 


I 


7    igniter. 


I 


4  I 

7    ignittT. , 


10      4 


7    i<^it<!r. 


o 


10      4 


7    igniter. 

0 

7    isinitor. 

0 

7    igniter. 

4 

7    igniter. 

4 

7    igniter. 

4 

7    igniter. 


10      4 


7    igniter. 

4 

7    i;xiiiter. 

(• 

7  igniter. 

6 

7  igniter. 

0  ■ 

7  igniter. 

t) 

7  i;:niler. 

( 

7    igniter. 


46 


46 

46 
46 
46 
46 
46 

46 
46 
46 
46 
40 
46 
46 


Elev» 

tiOD. 


Instru- 

menUl 

velocity, 

275  feet 

from 
muxxlo. 


Feet, 


inchot 


Poundi. 
5.  7.9S 


1 


i 


2.128) 
2,13(1/ 

2,e42\ 
2,044/ 


/      2.084) 
\      2,088/| 


5,   83,000 


fi,  let* thai  I 
32,flOO  / 

5.  88,IOli 


{  2;S!S}ii«'8^»^ 


2.088\ 
2,092/1 


28.5S7 


2.078va0,leutbui 
2,078/!  38,000 


/   2, 128) 
\   2, 134/ 


4 
4 


6.  »4.»» 


8 
8 
8 
8 
8 
8 


10,  27.882 
25,  81,491 
10,  35,717 


25,  41,289 

10.  33.244 

2S,  85.7S7 

25,  33,987 

25,  87.320 

25.  84,669 

25.  37,340 

25,  34.200 

25.  84,410 


TEIAL   OK   CANKT   4.72-IN('H   RAPID-FIRE   GUN. 

?,  1S$4,  to  Auguit  9,  1S95. 


26V 


■iiild. 


\d,  from  XatembfT  2-', 

ilnoirhar^and  VBlucities.j 

Spsrlkl  nmiirks  about  ruL'li  Are,  I 
tai^b  BH  elT^t  fm  pic<.'o.  ardon  i 

lllein  Bliibt.svactbrlngarfrBg- 


3i  Klli™«  Qf  Elj-<«>iii  in  cylindw. 

I  eulluii  uf  i{l)«rui  lu  roCDlvBr, 

The  igulMr  u»vd  in  nil  ohsTgu  of  B.  llT. 
powder  Ira*  «  blni^k  povdar  «nnp<M«d  uf 
rubtcalcT^nii.  Ibosiileoreu-bcubebeiaR 
obuntilushlD  li>DcLh. 

Tiring  condiicleil  by  Lieut.  F.  F.  I'i«k 
l.lrdDaDix>  I>«TiBrtiu(Dt.  In  Ibonresonwuf 
'-  '  Inaace  B<wt4.  I-nMnt:  UaL  F. 
Ihifwrtni«<tit;  Cnpt^ 
I>o|ikutmeiLt ;  Cayl. 


!i:KSrS 


If,  OnlUBiioo  liejiat 


&r  SBch  diAotiftTjEP. 


Onlnnnit.  ne|iiirt 


Incted  by  Lleoteiunt  Peirce, 
Dopaitnienl.  Pr»on(:  UaJ.r. 
.  (IrdDHDce  DF|iariineDt :  ckpt. 
Ordnanru  l>ep3rtiDfiTjtj  C^pt. 
r,  Drdnuice  De|Hirliueat. 


I  quart  of  pare  glyrerin  added. 
Firins  Fund  lie  te3  by-Lieu  tenant  Uant, 


Capt.  F.  Heatb,  Or^ni 


Firing  condni:(«d  by  Lie 
ery.  Ordnance  Uepai 
M^.  V.  n.  Philip. 
ineDI:  Capt.  F.  Heal 


Lieutenant  Hontgom- 


2G2 


APPENDIX  23. 


liecord  of  firing  with  4.72-inoh  Can^t  rapid-fire  gun,  at  Sani§ 

[Oltject  of  tiring,  preliminary  rounds  to  test  i 


l)Hie. 


!No. 
of 


PowcUt. 


Projeotilo. 


Kind. 


Weight.        1  Kind.  '  Weight. 


1K95. 
July  18 

July  18 

July  18 

July  18 

July  18 

July  18 

July  18 

July  25 

July  25 

July  25 

July  25 

July  25 

July  25 

Julv  25 

July  25 

Julv  25 


,  27 


28 
,  29 

:j2 

I 


I 


Julv  25  '  4:1 


July  25 


July  2ri 
July  20 


44 


45 


40 


July  26     47 
Julv  26     48 


Julv  27     49 


^1 


34 


30 
37 
38 
39 
40 
41 
42 


it 

Si 

a 
u 


^Lhti.  Ozs. 
10      8 


10 
10 
10 
10 
10 
,10 
10 
10 
'10 


hi 


00 


10 

I 

10 
5 


8 
8 


Julv  27  ,  50  :     i  i     !  5 


■5? 

5  = 


!r> 


7    igniter. 

8 

7    igniter. 

8 

7    igniter. 

8 

7    igniter. 


7    igniter. 
7    igJter. 


7    igniter. 

I 

7    igniter. 

( 

7    ignit«*r. 

< 

7    igniter. 

7 

7    igniter. 

< 

7    igniter. 

8 

1    i;;nit«'r. 

8 

1\  igniter. 

< 

U  igniter. 

0" 

1^  igniter. 

6 

1^  igniter. 


0 

7    igniter. 


Ih  ignitor. 

4' 

li  igniter. 


0 

7    igniter. 

7    igniter. 


o 


V.     c 


8 

1    igniter. 

8 

1    igniter. 


.a 


I 

46 


46 
46 
46 
46 
46 
46 
46 
40 
46 
46 
46 
46 
46 
46 
46 

46 


Xo.  of 
caae. 


46 


46 
46 


46 
46 


46 
46 


Elova 
lion. 


1 
3 


3 

4 


Instm- 
montal 
velocify, 
275  feet 
from 
mnule. 


Preawm  j 
peraanare 
mohoibore.' 


Feet. 


Powtdt.    h 
25.  38,1» 

25.  35,600. 

25.  39.111  i 

25.  3g.3»'     f 


2S,  35,455;     i 


25.  a»,340 
25.  88,300 

1  :{    lul}'  5,  ».!" 

\ \{  i;gJ}i^«.*« 

2 1 ,{  ^di^^^^^ 

M {     vSw}|  *'^*'™ 

2  I {     ^}25.18.«0 

^1 {  ^,"52)25.^.000 

«  ;  ./  Loat.  \ 

•*  I \  2,801/ 

,  !  /  Loatl 

*  ! I  2.397/ 


{ 


L08t.l 

2,466/ 


'{ 


Loat.\ 
1.589/ 


i{ 
'{ 


2.443 

2.481\ 

2,467/ 


S,  31,340 
25 

25,  37.667 


4 

I 
4 


25.  14,2» 


25,  34.431 
25.  16.862 


I 

i 


7  l.«38\ 

I  1.665/ 

/  1,6121 

\  Loat./ 


26.  16.060 
25.  14.885 


■i{  i;Si}  »•"•!" 


TRIAL   OP   CANilT   4.73-IKCH   RAPID-FIRE   OUN. 

J  Groand,  fronx  Souenher  22,  ISSi,  to  Augnat  9,  1895 — Contiuued. 

SpivUl  rttDBrkfl  sbmlt  podi  fliv. 

judillnr.        lji.i'ivfpnwdvT,H.uudof)!Tat(«- 
j       lloii.  tili-iiiliiMlLl.BiatHTiiiynf  frag- 


roppen  aflBM   . 


Ltiongood.... 


||..l  I     U,i>OOcopp.r.«tl 


riringoondnclBd  br  LiBnlfinBnt  llontgom 
erj,  OrdnimiB  D.ip«rtmBnl.  Pnacnl 
M^.  F.  H.  Pliipps.  Onfnnoue  DnpBri 
menl:  Cajit.  F.  H^Ul.Oninlni-o  Depurl 

Konnd  33:  Tbo  trlg^ur  Brm  dJd  not  tak 
preflHed  back  by  bond. 


Present :  Uft).  F.  H.  Fhlpps,  Oidnucs  De- 
purtmont!  C«pL  F.  H«iith.  Ordnance  De- 
paiijueiiti  Capt.  W.  CreEler,  Ordnuic« 

tbe  tordiie  wm  "inaerted"  ft 
bnoches. 
In       pcmnJ  8  imii.T  cbarte.  an  i|{ak.r  uf 
1 . ,  . enpieil  Iha 

. hadncen- 

the  toUl  voighl  of 


U     ', 

p^ 

M  ! 

^-i  Uepartmenr,  in  tbe  predenc  __ 
dnancx  Bnurd.    I'renvnl:  Cftpt.  F. 

UfuiIi,  Urdnanci-  llepartment:  Capl.  W. 

Croiicr.  Ordnuice  Uepartmenl. 
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lieoord  of  firing  toiih  d.TS-inch  CanA  rapid-fire  guHf  at  Sanig , 

[OlUeotofl 


I):iti'.       of 
firo. 


Powder. 


Projeotile. 


I 


Kind. 


Weiglit.         Kind.  I  Weight. 


No.  of 
casv. 


!Xd«.  Oz8. 


18.15. 
Aujj 


15.       (51) 


'/•, 


n 

OS 


PoundM. 


■i   y 


7    0 

7  igDitor. 


I 


46 


Eleva* 
tion. 


lustm-  ■ 

mental  "   ^, 

moEiel. 


Feet. 


Pevrndt. 


[01Uectofflii]iK,i>M 


Au^'.    y  :  08 


S 

i 


b 

^   OJ 


I 


I 


I     8     4 

IJ  igniter. ' 


AutJ.    0     (59     V.   4;^     I     8    4 

-  ^  '  H  igniter. 


Au^'.    I)     70 
All;:.    0     71 


c 


8    4 

]}  ignit«r. 
8    4 

IJ  igniter. 


Loet. 

2,4771 
2,464/ 
2,468\ 
2,460/ 
2,4741 
2,474/ 


{leesthu} 
32,0u0) 

25,  31,814 

25,  »4,05& 

25,  HM7 


TKIAL   OP   CANilT   4.72-lNCH   RAPID-FIEE    GUN. 
»g  (Inmnd,  from  Xorember  SS,  1894,  to  August  9,  iS95— Continued. 


r 

Wlod, 
anddinK- 

i 

1 

0 

SpHdal  remark!  abnnt  i»oh  Hre, 
anc^fa  aa  affeet  on  pleca,  a<:tion 

(lonnfpowdar.HunDiiofpnilec- 
tlle  Id  dight.ao«KBting  of  ftag- 
menta,  e(e. 

General  rem«.k». 

- 

Firedloloo«olhol>oiBtof»lrlk-  ! 
ing.    Alll^aaeawlliebwe^ou^elI  , 
Iiefore  enlered  with  dlfflcull}-. 

Sumber  ol    rojoda  flred   1=    1 
minale,  t. 

Nuriilwr   of   rnaiKls   Bred    In   -J 

Noml^t   of   roDuda   fired    In    a 

Therewe™twoiul.aflr«..i^lh6  , 
aecoDd  and  aCTantii  rounda. 

plairann  icaa  erected  in  rear  oftheenn 

pUtfonn  nan  placed  ihi<  flied  amniDBt- 

two  offlcera  and  live  men.     One  olHoer 

poiniod  theguB.    No.  t,  atandlng  on  the 
right  of  Ibo  brceob,  nxwlred  Iho  loaded 

chamber,  removeil  the   fired  oaaoa  fnm 
thR  chamber,  and  pawwd  them  to  No.3. 

form. paaaed  t^e  loaded  caaSTto'lfa I. 

Preaent:   M^j.F.H.  Phlppa.OrdnaiK>e  De- 
partment. 

1  rharge  of  cordile.] 


IMt 


3C6 

Jteeeri 

APPENDIX   2S. 

of  firing  wilA  i.71-in<iK  Can4t  rapii-Jtre  i»m 

[Oblwtol 

ariM.1 

Kind.  jWaigbt. 

IS 

S5"'H-«™">Si 

IHU.      . 

1 
1 

e 

1 

i 
1 

1 

I-b,.   Oi. 

3 
1 

u 

to 
a 

40 

4a 

,'■* 

1 
.   1 

i 
1 

1 

76 
7T 

80 

Auli.M 

IOI4«torflrlDg.toM^ 

He|>l.»l    83  1 

1 

1 

i 
1 

1 

8 

] 

1 

(S 

s 

1    4D 

I    50 

9 

s' 

1 

s 

i 

»!,.l>1.5ol     8fl' 

Hclll.lll*    m 

ta   i    0 

Si.pt.  in  ^    DJ 

M 

2      0 

TRIAL  OP  CAN^T  4.72-INCH  BAPID-PIEE  GUN. 


W*ot  Provinj  Ground, /rom  Angmt  S6  to  Septttuber  es,  1S$S. 
at  MCantcjr  it  I  mile.] 


Oigbl,  ^altering  of  rnipuxi 


Id  of  pniJirUle  In 


VaniMl. 

Horluntal 

VertlMl.   1  HQrijonlal. 

•1 

1 

i 

l-S 

1 

a.  Sit 

_l_ 

1 

i 

3.3 

'i'«i 

is 

iK.'.'.'.. 

siui 

9.  Ml 

IS 

Aliii«d  at  oenUr  of  tugct. 
RoumlTI:  Smne dltBrnllj to romovo riM. 
KouDd74:  Sumedimcullv  toruuuvei'Ufl. 
KotmdTS:  Primer  »pl«lHl  itKUDd  altcmpt 
Ruiiad77:  Tvu  Bttemrta  to  Un  unds  la  citnot 

Durlnjc  Iho  fliiaR  dllHcuIt;  vru  eiperlencud  in 
stMtilig  Ibe  inuiBuTeriBe  leser  prior  lo  opening 
the  btuck.  The  lever  dui  failed  liy  ui&Dary 
working  of  il  lo  completel;  route  Iho  blook  iuta 
Ite  lucked  potitioD,  EiuilnaUnn  uf  the  broecb- 
bloek  Bbowed — 

{II  AdlghtbuirlnRortlieoonienoftbettamd* 
and  ■  gnKrelDg  by  ibe  IstUr  of  the  laweat  plane 

\2)  A  bendlDK  of  the  eilrujlor  uid  a  lianiug  of 

III  front  «igE. 
131  A  Liak  of  cenlerins  of  the  block. 

iinled  after  tbia 


o  oibvr  defocle 

lalble. 

wite  elraightenc^ 

I.  remaveS. 


and  Ibe  barring 


3.  Ill 
2.WS 

£a43 

The  dlffltoilj  eiperienoed  In  workinK  the  blook 
waa  ntalnly  doe  (o  the  bending  ofibv  eitnclor. 

Ordnnnce     Department.     Prweut:    Capt.     t. 

itma  boriiDBtal  deTlation  fmm  omter  o 
Mho  deviiiil'Qn  tram  center  H  impaoi.. 

Ikracc 

or«)- at  3.000  yarda.] 

Straek  200  yirda  bsToi 

, 

TARGET. 

Fton 
Vort 

«B(er  of  target,  |  From  eenler  of  topaet. 

«l.     UoriaonUL 

TerticaL 

Horliontal. 

1 

< 

H 

1 

1 

i 

...... 

8 

a 

-     1    d 
I.3S  i 

if 

Aimed  It  a  flae  nlanled  600  yardi  from  gon. 
The^cwh'meoluniam  worked  with  the  grealeat 

I.E 

i" 

1.S 

> 

:;:::: 

...... 

a 

CenK 

Ptotimpaot:                                          Feet. 

I 
llrmi 

Ugbt 11.  BS 

vertical  delation  from  lenler  of 

M« 

horlBnUIdevUtlonrrome^tet     ^^ 

Heu 

deviationViomeenteroftoipaet-.    S.UD 

1 
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Record  of  firing  with  4,72-inck  Can^t  rapid-fire  ^aa  at  Sami§ 

[Ot^ort  of  flrinf.  to  tHl| 


No. 
Vtittt.       of 

Powder. 

Projectile. 

• 

Eleva- 

Preeoim 

Deflee- 
tioii. 

1 
Beed.'. 

4d 

41^. 

lion.          iiitru  UK      1 

JIS^. 

Kind. 

Weight. 
X6«.  Oz. 

Kind. 

_  Weight. 

bof«. 

Tift. 

"* 

1                '             1 
FimndB.    ^      ' 

Imdm, 

1 

1 
1 

\ 

C 

! 

1 

1 

< 

I 

; 

' 

u 

4 

1 

9 

• 

^ 

1 

% 

]        r 

^ 

■8 

• 

M 

9 

1 

1 

90 

1805.       (  98 

Sept.'Jl   <  to 

'            lllO 

£ 

CD 

49 

1 

Pd 

"z     ^ 

u 

5    8 

1)  igniter. ! 

46 

0    56 

■ 

p9^H> 

m^m 

,d 

9  B 

S 

oc 

Sw 

■^« 

* 

mm 

.*4 

1 

4 

j^ 

[Ol^ject  of  firing,  to  determine  whsttier  tbc  •cposttrtii 


S«^pt.  24 

S<»i)t.  24 

Si 'pi.  24 

S4'pt.  24 


111 


112 


113 


114 


t 

OB 


!    =  !- 


a 


5      8 


5 


1  igniter. 


8 

1  igniter. 


1  i:;iiit«>r. 


5      8 

1  igiiit4?r. 


o 


'    "^     \ 


46 


I  46 


46 


46 


<  leiw  than  > 
I    18.000    j 


26,   16,444 


25,   17,178 


25,   10,207 


I      « 


TEIAL  OP  CANET  4.72-lHCH  RAPID-FIRE  OUN. 

{Iroundi/rom  Jugmt  16  to  Stptemhtr  SS,  M95— Continued. 
with  accunc;  at  l.OM  ;iinlB.| 


imarKi  aboat  each  Are,  hiiqIi  hh  etToct 
•oaUarlDS  of  ^BpueDta.  elo. 

General  nraarki. 

TABGXT. 

"""tar^^t""'   F„.o™terertap«U 

■^«''^:.^i. 

T.rU»l, 

^Taf""' 

1 

1 

Hi 

i 
s 

iS 

i 

iii' 

l.U 

ii 

Two  trial!  were  made  befom  the  teetwaa  oom- 

DuItS^the  flret  trbl  the  flnt  roond  waa  fired 
wlthoolanfdKBcuIt;.    Afterr«|HuiIedattempta 
the  Mcood  round  proi-ed  o,  ml.,  fire.    Owien  U. 

^^m^tlVc"^t«t^,^"  rilrC^o  SSTe^ 

.      In  the  "rapidity  iMt."  except  that  a  BOnoom. 

The  pDeltlon  and  dntl»i  of  the  remalnlDB  i»n- 

0 

±1 

ia 

1  ' 

1 

Dflnpait: 

eel. 

ts 

wi 

loal  doTlallan  from  ctoter  of 

untal  drvUtloD  from  center  of 

BTtotlDD  fnira  ci-nler  of  impasl. . . 

Hied  ammu Dillon  deterloraCed  the  j>owdeT,| 


r."xs 


wnndertalien  with  fliedani  muni' 
wen  eiposed  lo  the  lun  for  a  pa 
i.caDBiniittobeaQipectedafile 
^mneqacDce.  Tbe  eipaanrewi 
DD  of  September  Zl,  when  the  I 
paleredST" F.    Thellmeof eipo 


The  powder  sag  inspected  and  no  STldenee  of  exu- 
dation of  nitroglycerin  waa  apparent.  When 
compared  with  powder  not  expoaed  It  ibowed  no 
diwlnillarily. 
ronr  munde  if  tbe  ammnoltlon  were  then  fired 
with  the  renulU  herein  tabulated. 

Firing  condDcted  bv  Llent.  G.  MantgumeTT.  Ord- 
nance Department.  Pre«nt:  CapLW.Croiler, 
Ortnance  Department. 


1 


270 


APPENDIX   23. 


cf  firing  with  dSS-inch  Can^i  rapid-fire  ffun  at  Sani§, 

[Object  of  firing,  tit 


Dat©. 


No. 

of 

tire. 


Powder. 


Kind.  AVeight. 


1K95.     I 
Sept.  '27     115 


I 


Sept.  27  fll6 
{tn 
ll26 


s 

AS 

o 

o 


Lbt.    Oz. 


5 

I    5 


Prcjectile. 


Kind. 


8 

1  igniter. . 

8 

1  igniter. 


■*» 
o 


CO 


Weight. 


Eleva- 
tion. 


Poundt. 


46 
46 


o       ' 


0    26 
33 


Preiwnre    Deflec- 
per  square     ti»n, 
inch  of      points 
bore.         left. 


ReoolL^JJfl 


InduM. 


I 


Sept.  28 


Sept.  28 


127 


12H 


I.  ® 

^  St 

a  3 

'  "t  *> 

*  a* 

j55 


5 


[Objcot  of  firing,  to  test  aecuraoy  with  impidity  at  twsMH 


5      8 


1  igniter. 


1  igniter. 


o 


0) 
CO 


46 


46 


tnfii. 
34 


34 


TEUL   OP   CAN^T   4,72-IHCH    BAPID-FIRE   GUN. 
imt  Ground,  from  Aafiat  £6  tc  Septembar  SS,  7895— Continuod. 
«Hk  nipidlt;  at  eoo  jratdt] 


■<      IS 


>■  Ikvrtionul  deTlition  from  cmMiof 


ladttlatlaD  fn>ru»DUr  of  impHit . . 

itam.  1  mlnnls  S5  urund*. 

Obt  t)»  Drill  round  ths  pilmiir  tUI«] 


The  gUB  d> 


,  •ightine 


il«d  uf  1 ' 


Tbelr  p«IUuR«  Hnd  ditllui  tre  llie  •■me  w  ile- 
eorlbid  aoder  the  "  Bunldlty  wtth  leonrM j  te«t" 
■t  l.WM  J%tA». 

Firlns  ciiniluclMl  by  LIoolSDiuit  MoataoinaiT, 
Ordnance DepurttneDl.  PraMmi^  C»pt.F.HeatL 
Otdaanro  DepArtnieDt;  C^t.  W.  Oroilei.  Oid- 


(■.  75  feel  apart,  allei 


dDd  that 


I  nnncomniiHloiied  offleer.  and  6  maD.  Their  poaftlou 
r  tbs  "Kapldity  wItliaccnruytHt  at  1,000  rardi." 
prvvlouB  wcaaiDDa,  It  was  decided  lo  replace  tbe  Bjiaf 
e  of  Itae  new  pin  with  the  old  one  ahowed  no  erldsnee 
ma  decided  to  replacittfaB  old  one.  HnbMqaently  it  vu- 
e  edges  and  fitted  tightly  In  its  bearinga,  and  It  vaa 


Qe  Inaertme  Iho  »cDnd  loaded  cawi  a  prcmatare  eiploalon  took  place,  killing  CaiponU  Ooyla 
id  l>rivite  CoD-ay^vlio  were  nUtionedi  reapectively.  on  tho  loft  aad  right  of  the  bnieoh,  and 

iTDpletely  detDutinhed,  tbe  breecfabtoek  blown  lathe  rear  about  WO 
., 1  -.1 .1 1 —  .u 1.  .1 ijchine  abop  intoiho 

throDgh  tbe  carpenter  abop  and 

hn  the  pin  did  not  seat  proberlT  in 
braring  imbe  lirrech block,  causing  the  pin  to' protrude  andflretheprimer  while  the  loaded  cane 

Bg  conducted  by  Lieul.  G.  Uontgomery,  Ordnance  Depar 
•rd.  PrMcnIi  Capl.  F.  Heath, Ordnsndol>ei>arlm*nli  C« 
the  Board:  Frank  Il.I'hlppa,  Ma}ur.  cmlnauce  Departme 
rge  Montgomery,  Lieulenaat,  OrdDBDce  Uepanmenl.  IT.S 


unlly  pasaiDg  through  the  i 
head  of  it  was  hl< 


u 


Canet  4.7-inch  R.  F,  Gun  ano  Mount. 


I 


I   , 


t 


1 


I 


\ 


I!! 


•1 

i! 

I- 

p 
H 


}!• 


•  • 


•   •  U-rl 


Cahet  4.7-inch  R.  F.  Gun  and  Mount. 


4- 


•  »,  •  • 


C*NET  4.7-iNCM  R.  F.  Gun  and  Mount. 


i 


/ 


PlahVIII. 


I 


.r 


I- 


Canet  4.7-inch  R,  F.  Gum. 


ApiviHiii  a.  ine. 


I 


I 


I 

I 


fiafe.inr 


N.  yatzySi'*  Mss 


I( 


■■ 


i 


Appendix   24. 


VBIAL  OF  DBIGGS-SCHBOEDER  d-IXCff  BAPID-FIEE  OVK. 

The  Ordnance  Boabd,  U.  3.  A., 

New  Tobk  Arsenal, 
(Governors  Island,  New  York  Harbor, 

New  York  Cityj  Nofffewtber  11^  1895. 

The  Board  respectfiilly  sabmits  the  followiDg  report  of  the  teat 
iggsSchroeder  4>iiich  rapid-fire  gaD,  made  in  compliance  with 
bioiis  contained  in  first  indorsement  on  Ordnance  Office  file  Ka 
Lclosore  3,  dated  August  26, 18d5: 

description. 

gun  is  similar  in  all  respects  to  the  6-poinid^  described  in 
lix  33  to  the  Report  of  the  Chief  of  Ordnance  for  1894.  For  m 
tion  of  the  4inch  gun  reference  is  therefore  made  to  the  report 
eferred  to  (pp.  303  to  3G7 ).  The  parts,  while  the  same  in  number 
S-pounder,  are  of  course  made  larger  and  stronger  to  oonlbrm 
increased  caliber.  The  weights  and  dimensions  of  the  prindpal 
f  the  gun  and  its  ammunition  are  summarized  in  the  fonowfiig 

ineh«B..  4 

i^h do....  161 

»t  tiore do....  167.5 

>flK)re oftlibon..  8S.4 

f  shell do...-  SS 

of  proovei* SO 

'  f^rooves hidi.. 

f  grooveH do.... 

)f  bnechblock pounds..  74 

>f  gun  complete do....  8^500 

>f  powder  charge do....  13  to  14 

>f  chamber inehM..  SSS.7 

gun  weight  to  projectile 10S.1 

elocitj feet  per  sec..  3,000 

nergy foot-tone..  915 

»er  ton  of  gun ••••do.... 


AMMrNITION. 

11: 

I  length inchee..  13.10 

fhtof  shell pounds..  33.2 

jht  of  burster do....  .87 

:htof  fuse do....  .138 

;ht,  total ...do....  88 

shell : 

1  length inohes..  15.1 

fht  of  shell pounds..  80.96 

;ht  of  burster do....  L9 

;htof  fust; do....  .188 

^ht,  total do....  88 

imnnition : 

1  length  (steel  shell) inches..  44.77 

1  length  (common  shell) do....  47.77 

fht  of  empty  case ....onnoes..  193 

;ht  of  charge do 198  to  334 

iBD  96 18  378 
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The  following  programine  was  adopted  for  the  test: 
The  giiD  to  bo  carefully  examined  b;  the  Board.  The  nntnher  of  part*  of  tfa 
breech  meclianiBm,  their  atreujrtb,  eimplii^it.v,  aad  certainty  of  nction  to  lie  noUd; 
also  the  case,  safety,  and  certainty  of  the  breech  mechauiam  aa  a  whole.  Vvtt 
(«pei'iiilly  tbe  a<-tic>n  of  the  firing  pin  and  extractor,  andthem&xlmnmootvardpiiM- 
tiou  of  thf  rartridge  ^vhcn  it  can  be  piiRhed  home  by  Che  hraechhloek.  DnringtUi 
ezMnination  an  uiauy  rounds  aa  iieceaHary  to  be  fired  at  vlll. 


Determine  tlio  time  required  to  fire  25  roiiads,  notius  oareftiUf  daring  the  firiu 
id  especially  at  the  t«rminatLOD  «f  tbe  teat,  the  condition  of  tb«  gnu  at  ngu£ 


0  cartridges  iii  the  n. 


Tliriio  mnnds  to  bo  llreil  after  the  inecbaninn  hae  been  thoronglily 
The  gtin  t«  bi>  then  Hulijei^tcd  to  such  flirtber  firings  as  maj  ' 
hie  by  the  Board. 

FSELIHINABY  FIBINO. 

Tliv  action  of  the  inechaiiism  in  deliberate  firing  item  very 
tory.  All  iiarts  of  the  uiectiaiiiHni  are  securely  housed  and  proteotal 
from  exposure  to  tlie  weather.  The  breechblock  ia  lifrht  fortlie  calibtr 
and  itH  manipulation  easy  and  certain.  The  lightness  of  tliebreecb- 
block  and  its  honsiit};  itennits  the  nne  of  a  long  gnn  withoat  great  tobi 
weight  and  the  realization  of  high  velocity  dne  to  the  resalliiif 
increased  travel  of  the  shot  in  the  bore.  Tliis  block  under  normal  oon- 
ditionn  has  no  tendeni;y  to  fly  open.  If  a  cartridge  case  becomes  staok 
in  the  chanil>cr,  the  mechanism  can  be  easily  dismounted  and  the  OMB 
driven  out  from  the  front.  The  cartridge  can  he  pushed  home  by  ttt 
block  in  closing  when  it  is  at  a  distiince  of  3^  inches  from  the  sMti 
Tliis  operation  is  attended  by  no  danger  whatever  of  a  prematnreenh^ 
sion  due  to  a  protrnding  liring  pin,  as  the  movement  of  tbe  blookll 
tuch  that  the  imitruding  pin  can  not  be  brought  into  contact  with  the 
primer  until  the  block  is  closed  luid  locked.     Moreover,  the<juD?eitaiFl 


protruding  fning  pin  nre  re^lnced  to  a  minimum  in  this  syBtein,  aifta 
]>iii  isalwitysretracted  to  within  the  hmits  of  the  block  before  the  Uttw 
Clin  des<'enil,  iiiid  is  therefore  protected  from  danger  of  beaonlnc 
broken  or  )>eiit  and  weilgetl  in  its  seat.  The  gun  can  uot  be  fired  lUtU 
th<^  bi'tft'ch  is  closed  and  locked,  as  np  to  the  completion  of  Ais  motion 
the  firm  of  the  cocking  cani  is  interposed  snfQciently  to  prevent  this 
tiring  jiin  from  striking  the  cap.  The  position  of  tbe  man  who  aimi 
and  ^res  the  gnn,  us  well  as.of  the  one  who  manipalates  the  block,  is 
on  the  side  of  the  gun  well  forward  of  the  breech.  No  ^toition  of  the 
body  of  the  man  working  the  block  is  at  any  time  during  the  Hrlnir 
lecinired  to  be  in  rejir  of  the  gun.  This  is  considered  by  the  ItoMril  * 
very  important  and  valuable  feature,  as  under  other  oont  UoBs  it  might 
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easily  ha])peii  in  the  excitement  of  rapid  firing  that  the  piece  would  be 
fired  at  the  instant  the  block  was  closed  and  before  the  man  at  the 
block  could  get  out  of  the  way.  The  effe<t  of  the  recoil  under  these 
circnmstan<'e8  would  be  serious,  if  not  fatal. 

During  the  preliminary  firings  the  charge  corresponding  to  the  stand- 
ard pressures  for  the  gun  was  determined  to  be  9  pounds  of  Q.  B.  E. 
sphero-hexagonal  powder,  and  10  pounds  of  a  blend  of  W.-A.  and  W.  F. 
brown  prismatic  powder  was  fixed  as  a  safe  charge  for  the  rapidity  test. 

RAPIDITY. 

The  ammunition  for  this  test  consisted  of  21  new  and  4  old  cases,  3  of 
which  had  already  been  fired  three  times  and  1  twice.  The  four  fired 
cases  gave  considerable  trouble,  due  to  their  imperfect  condition.  After 
making  deduction  for  delays  caused  by  the  sticking  of  these  cases,  the 
total  time  for  the  25  rounds  was  2  minutes  and  34  seconds.  The  first 
21  rounds  were  fired  smoothly  and  without  delays  from  the  sticking  of 
cases  in  exa<^tly  2  minutes,  and  although  the  firing  was  conducted  under 
adverse  circumstances,  due  to  the  direction  of  the  wind,  which  blew  the 
smoke  into  the  i'aces  of  the  gunners,  this  time  may  be  considered  as 
fftirly  representing  the  rapidity  of  the  gun. 

DUST   TEST. 

The  parts  of  the  mechanism  having  been  cleaned  and  lightly  ciled, 
were  subjected  to  a  blast  of  pulverized  sand  for  8  minutes.  The  breech- 
block was  then  opened  without  difficulty,  sand  and  dust  were  removed 
from  the  mechanism  by  hand  and  from  the  chamber  by  a  sponge ;  the 
gun  was  then  loaded  and  fired.  The  total  time  required  was  1  minute 
and  15  seconds. 

EXCESSIVE   PRESSURES. 

The  gun  was  fired  five  rounds  with  increasing  pressures  up  to  47,000 
pounds  per  square  inch.  The  mechanism  worked  well  throughout  the 
test. 

DEFECTIVE   CARTRIDGES. 

The  first  case  was  rendered  defective  by  catting  four  radial  slots 
through  the  rim  at  the  extremities  of  two  diameters  tha8,(^,  and  the 
second  by  two  slots  cut  through  the  head,  the  slots  intersecting  at  a 
point  midway  between  the  center  and  circumference  of  the  head  thus, 
Q).  Upon  firing  the  first  case  the  gas  escaped  into  the  mechanism,  dry- 
ing up  the  oil  and  covering  the  mechanism  with  residue.  The  block 
worked  stiffly  on  account  of  lack  of  lubrication;  in  other  respects  the 
gun  received  no  injury.  Upon  firing  the  second  case  the  block  was 
found  partially  opened,  the  operating  handle  having  made  about  a 
quarter  turn.  The  block  could  not  be  opened  by  hand,  and  could  only 
be  turned  by  blows  of  a  sledge  hammer.  The  locking  spring,  right 
extractor,  and  sear  were  broken.  The  firing  pin  could  be  cocked,  but 
owing  to  the  displacement  of  the  cam  so  that  the  shoulder  ceased  to 
bear  against  the  firing  pin,  the  latter  could  be  fired  in  any  position. 
The  outer  portion  of  the  main  bolt  was  broken  within  half  an  inch  of 
the  exterior  surface  of  the  jacket.  As  the  remainder  of  the  bolt  could 
not  be  removed  by  the  hammer,  it  was  drilled  out,  and  was  then  found 
to  be  in  three  pieces.  The  three  parts  had  been  considerably  *bent 
downward.    The  broken  parts  having  been  replaced,  the  gun  was  fired 


276  APPENDIX   24. 

three  roands  to  test  the  working  of  the  mechanism,  aud  was  then  sub- 
jected to  the  test  by  blowbacks.  These  were  produced  by  thinning  the 
metal  iu  rear  of  the  primers  safliciently  to  insure  that  the  primer  would 
be  broken  at  discharge  so  as  to  allow  the  powder  gases  to  pass  through 
the  primer  hole  of  the  cartridge  case  into  the  mechanism.  Three  rounds 
were  fired.  The  mechanism  received  no  injury  except  that  duo  to  foul- 
ing, and  the  block  worked  easily  after  each  round. 

RUST  TEST. 

For  this  test  the  gun  was  dismounted  from  its  carriage  and  slung  ver- 
tically from  a  gin.  The  parts  of  the  mechanism  were  washed  in  a  sola- 
tion  of  soda  lye  and  all  traces  of  oil  removed ;  the  parts  were  then  assem- 
bled after  being  perfectly  dried.  The  breech  of  the  gun  was  immersed  in  a 
15  per  cent  solution  of  salammoniac  for  25  minutes,  after  which  the 
gun  was  allowed  to  remain  in  a  horizontal  positicm  lor  48  hours,  aud 
was  then  replaced  in  its  mount.  The  breechblock  was  then  opened  in 
20  seconds,  the  guide  bolts  and  firing  pin  were  oiled,  the  wooden  plug 
which  closed  the  chamber  removed  by  a  rammer  from  the  front,  a  primed 
empty  case  inserted,  and  breechblock  closed.  The  total  time  to  open 
the  block,  perform  the  above  operations,  and  fire  the  primer  was  41 
seconds.  Three  service  rounds  were  then  fired  without  difficulty.  The 
mechanism  having  been  dismounted,  all  the  parts  were  found  well  rusted. 

WOODEN  MAIN  BOLT. 

As  some  doubt  existed  as  to  whether,  under  normal  conditions,  any 
portion  of  the  pressure  on  the  block  could  be  transnutted  to  the  main 
bolt,  the  latter  was  replaced  by  a  wooden  bolt  of  the  same  dimension& 
The  bearing  surfaces  on  the  block  and  jacket  were  well  cleaned  and 
dried,  in  order  to  utilize  as  much  friction  as  i)ossible.  Two  rounds 
were  then  fired  with  half  and  full  charges,  respectively;  the  bearing 
surfaces  were  then  thorougly  lubricated  to  diminish  friction,  and  the 
two  rounds  were  repeated.    The  wooden  bolt  was  uninjured. 

CONCLUSIONS. 

As  a  result  of  this  test  the  Board  is  of  the  opinion  that  the  Dri|[g8- 
Schroeder  4-inch  has  shown  itself  to  be  a  simple,  safe,  and  efficient 
mechanism  for  a  rapid-fire  gun  of  this  caliber.  When  the  Dex>artment 
has  decided  upon  the  proper  caliber  for  this  class  of  guns,  it  is  recom- 
mended that  a  gun  of  the  adopted  caliber  be  purchased  by  the  Gtovecn- 
ment  in  order  that  the  strength  of  this  system  may  be  subjected  tea 
more  exhaustive  test  than  was  possible  with  the  4-inch  gun,  which  is 
the  subject  of  this  re])ort,  in  view  of  the  circumstances  under  which  it 
came  into  the  temporary  possession  of  the  Government. 

Frank  H.  Phipps, 
Major,  Ordnance  Department,  U,  S.  -4..,  Ptestdent. 

Frank  Heath, 
Captain,  Ordnance  Department^  U.  SLA* 

WlLLL^M  OBOZIBB, 

Captain,  Ordnance  DeparUinent^  U.  a,  A» 
The  Chief  of  Ordnance,  United  States  Abmy, 

Washingianj  2>.  (7. 

(9106— Enc.  8) 


J 
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Record  of  firing  with  Driggn-Schroeder  d-inch  rapid-fire  gnu  No,  1  ( Height, %€ IS paundi; 

[OI]||ectofllriBff.to 


1895. 
St'pt.  20 
Sept.  '20 
S<'iit.  20 
S»i.t.20 
Sept.  20 
S<']it.  20 


Sept.  20 


StM»t.  20 
S«'I)t.  20 


Powder. 


Xo. 
I)nto.       of  I 
fire. 


PrqJ^ctUc- 


Kiud. 


Weiglit. 


.     ;■  Sphoro-hexaco-  ^ 
t     i      usil,  I.Ji.  E. 


Lbs.  Oz 
8  0 
11 
9 
9 
9 
9 


Number' 


of 
prisms. 


Kind. 


8 
0 


Sept.  21       10 


rw.u , 

W.  F.,  lot  2 


•£     AV.F.,  lot2..| 
2     W.  F..  lot2.. 


8    15 
I      1 


'  '^  - 1  W.  F.,  lot  2  . 


if 


Sopt.  21       11 


.li? 


W.  IT 

W.  F.,  lot  2 


I       1" 
10 

10 


0  . 
0  I 


8    15  I 


1 


10 


8    15 
1      1 


10 


96 
27 


260 
270 

96 
27 


96 
27 


Weight. 


PoundJt. 
33 
33 
33 
33 
33 
33 


33 


33 
33 

33 


Eleva- 
tion. 


I 


peraqnara 
inch  of 

BflCoO. 

bore. 

IHntnds. 

Fi.In. 

ao.  2S.IM0 

1    % 

15,   47.400 

8     • 

20.   34,222 

8     0 

15.   34,333 

8     0 

20,   85.700 

8     • 

15,   8S,820 

8     • 

20,l6Mt]uai     7     0 
24,000 


15,   25,150 
20.   20,477 


.   15,   23,038 


7     • 

7  0 

8  • 


20,   28,533      »     • 


[Olijeetof  ilrinf,to 


iHa*".. 

S«'pt.  25 


12  I 
to[ 


IJrown  priH 
iimtic. 


fW.r. 
I  lot  2. 


8    15    '^ 
1      1  ■ 


10 


04 


■•J 


L    DO 


83 


[OlUMtof  firtafi 


180.''.. 
A.M. 


'^M...:;«{jf['^cri.''irK.'-'"} 


9      0 


CI 

a 
.2    > 


o 

I    CO    ) 


33 


J 
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mark  II),  at  Amrfj)  Hook  Proving  Cronnd,  from  September  SO  to  October  St,  1S95. 


i«ini]>tlnii  nf  powder.  Bound  of  prajeolile  i 
Hlgbi,  ncatti-iiDj;  of  mginunta.  eic. 


General  reuuirka. 


Crlindrr  loakinc  slightly .. 


Tbero  wtjn'  'l  niipo  of  prisma  in  the  powder 
cbarj^i  the  ianfur  were  pnt  In  tbe  eentsr  or 
tba  cartridga,  the  BBialler  alouK  tbe  aids.   Sec 


•OS.    Second  time  fill 


Gan  moanled  on  <-lncli  Nnvy  moant, 
I'ba  breech  mecbanlam  conal.ts  uf  1! 

T^i'a  bl«k  will  force  Cbe  tage  borne  wben 

iiB*'d  with  the  rliarge  of  brown  powder. 
IViWiit;  Ui^i  F.  IT  I'hlpps. UrdnancB 
IieiiarliiK'iil;  Opt.  V.  Ueslb.  On). 
nancoUepartniant;  CapL  W.Croiier, 
I  inlnuice  Department. 


GtVERAL  I.K.AHkS. 

The  21  new  caws  were  flrad  in  2  rainQlex,  Ibe  remaining  1  old  caaea  In  34  aeconda. 

aeconda.  and  another  loaded  caso  atuck  after  twonty-seconf  round,  causing  a  doUy  of 

TdUI  time  required  ror  dring  the  25  rounds,  includine  deUys.  I  minutes  <8  aeoimda.    De- 

The  old  c»e*  atuck  quite  f^ist  in  tbe  chamber,  requiring  tbe  use  of  both  hands  to  force 

Tbebre«bmectanigniwaatb™-i,bJ*ctedtoBblft»lDrpHlTeriied.andforabonHmlnnlo. 
The  eiperimenl  watt  pustpoued  ou  account  of  difflculty  ofobUiniDg  a  proper  atimsth 

Tbe  latter  was  then  subjected  to  a  blast  fur  H  mlugtes.    Daring  this  eiperiment  the 
trlEKerwa^noL  rocked,  but  had  a  drill  washer  on  it. 
Thebrwchbl«:k  opened  ewily,  and  it  wa»  atlcmpled  to  fire  a  round  without  any  prep* 
ration.    Il  wau  found  Impossible  1u  force  a  loaded  case  into  the  ebamber  on  acconnt  of 
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Record  of  firing  with  DriggS'Schroeder  4'inch  rapid-fire  gnn  No.  1  {itd§\X 

[Olyect  of  firiof. 


No. 

Date. 

of 

fire. 

1895. 

Sept.  26 

42 

Se]>t.  26 

43 

Sept.  26 

44 

Sept.  26 

45 

Sept.  26 

46 

Powder. 


Kind. 


Sphero-hexago- 
^     nal,  I.B.B:     ^ 


Number 


Weight,  i       of 

I  prisms. 


Lbs,  Oz. 

9      6 

9    12 

10      2 

10      8 

lU      8 


Projectile. 


Kind.  I  Weight. 


'A 


3.( 
1^1 


9 


Poundi. 
83 
33 
33 
33 
33 


Elera- 
tion. 


PreiwDra 
bore. 


Pounds. 

Ft. 

/«. 

10.  4i«9eo 

0 

25.   42.497 

0 

10.   43.623 

0 

25.   47,244 

0 

10,   45.000 

0 

[Object  iiffiriBg. 


1895. 
Sept.  26 


{S} 


Sphero-hoxago-  \ 
nal,  I.  B.  £.         / 


9 


O 


o 

CO 


33 


[Ol^Ject  of  fliliis,  to  tMt  thi 


1895. 
Oct.    10 
Oct.    10 
Oct    10 


t 


50 


33 
83 
38 


10,  83.4S0 
20,  82,100 
iO,  85,740 


8  • 
8  0 
8     • 


[01U«etorftz1af. 


1805. 

Oct.    10  52 

Oct.    10  '     53 

Oct.    10  54 


Sphcro-hoxngo- 
uul,  I.  B.  E. 


9 
9 


0 
0 


33 

33 
38 


1895. 


?»?r    II!       ?ft    I  Sphero  lu-xnpo-  j 


9 
9 
9 


0 
0 
0 


»^1 

}  so  \ 


33 
33 
33 


[Oljeotof  fliiii«.toteil 


10,88, 

20.88, 

88, 


8     • 

8     0 
8     • 


1 
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S,61S  jxmndM  ;  mark  II)t  at  Sandy  Hook  Proving  Ground,  etc. — Continued, 
excessive  •-barges.] 


Wind, 
strength 

sna 
direction. 


General  remarks. 


32,000  coppers  of  1895. 

3*2.(K)0  loppers  of  1895. 

40.lHiO  toppers  of  1893. 

40,000  coppers  of  1893.    Case  stnck  and  a  rammer  used  to  remove  it. 

40.000  oopperH  of  1893.    Same  difficulty  vrith  case  as  in  previous  round. 

I'rcHent:  Capt.  F.  Heath,  Ordnance  Department. 


defect  ivt«-cartridKe  test.] 


The  first  case  was  rendered  defective  by  cutting  4  radial  slots  through  the  rim  at  the  ex* 

treniitie.s  of  2  diameters  ai  right  angles  with  each  other  as  in  figure  "K^. 
Tho  second  case  was  rendered  defective   by  cutting  2  slots  through  head  of  cartridge  as 

in  tiguro  ^ . 

Upon  tiring  the  first  case  loaded  the  gas  escaped  into  breech  mechanism,  completely  dry- 
in;;  np  tlie  oil  and  covering  the  niecTianism  with  residue. 

The  hltM-k  worked  stiffly  after  this  fire,  due  to  the  absence  of  the  oil.  Upon  firing  the 
set'ond  case  the  block  oi>ened,  the  operating  hsndle  turning  about  a  quarter  turn.  After 
this  fire  it  was  impossible  to  work  the  bl<K;k  by  hand  and  it  could  only  be  turned  by 
sifd^e-haniiner  blows.  Examination  showed  that  the  locking  spring  was  broken,  the 
locking  Htud  in  front  cutting  its  way  through  the  metal  about  the  handle,  the  right  cx- 
tract4)r  broken  about  its  arl>or,  and  the  sear  broken.  The  firing  pin  waa  capable  of 
being  cocke<l,  but  it  could  be  fired  in  any  poHition.  This  was  due  to  displacing  of  the 
cam,  so  that  its  shoulder  ceased  to  bear  against  the  firing  pin.  The  c^irtndge  case  re- 
mained in  the  gun.  The  primer  was  blown  out  Subsequent  to  the  above  examina- 
tion the  main  axle  bolt  was  found  broken  within  ^  an  inch  of  the  exterior  surface  of 
thc'  .jacket.  Hammering  having  failed  to  move  the  main  axle  bolt,  it  was  decided  to 
remove  it  by  drilling.  After  drilling,  it  was  found  that  the  remaining  portion  of  the 
main  axle  bolt  was  broken  in  2  places  and  its  parts  considerably  bent  downward. 


workin;;  of  brccH-h  mechanism.] 


The  lo<kinc  spring  broke  while  bein^  Inserted. 

The  following  new  parts  wen^-  supplied:  A  main  axle  bolt,  2  extractors,  locking  spring* 

and  Hear  spring. 
Parts  of  the  interior  of  the  breechblock  and  the  surface  of  the  cam,  which  were  burred, 

were  filed. 


blowhack  test.] 


The  breech  mechanism  was  oiled  before  firing.    The  firing  pin  worked  stiffly,  due  to  fonl 

ing.     The  firing  pin  was  snapped  twice  to  get  rid  of  fouling. 
The  blo<'k  was  opened  in  2^  Hcconds  after  firing. 
The  block  was  oitened  1  He<'ond  after  firing.    The  firing  pin  was  snapped  twice  to  get  rid 

of  fouling.    The  test  injured  none  of  the  parts  of  the  breech  mechanism. 
The  blowbacks  were  caused  by  thinning  the  metal  in  rear  of  the  primer.    After  the  first 

round  the  block  opened  without  difficulty. 


working  of  breech  mechanism.] 


Present:  Capt.  F.  Heath,  Ordnance  Department. 
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Becord  of  firing  with  DriggB^Sohroeder  d-inok  rapid-Jtre  gun  Xo.  1  (vofAl 

[Obktoctorir 


Powder. 


Date. 


of 
fire. 


Prqjectile. 


Kind. 


1805. 
Oct.   21 
Oct.    21 
Oct.    21 


I  Number 


Weight.        of 


58 
59 
60 


iSphoro-hoxago-  \ 
nal,  I.  B.  K      \ 


Lbt.  Oz. 

9  0 

9  0 

9  0 


prisma. 


I 


Kiml. 


Weight 


Pounds. 
33 
83 
83 


Eleva- 
tion. 


6  56 
5  56 
5    56 


PreMnre 
bore. 


10,38,000 
20.88.28) 
10,34,2B 


Ft.  la. 
0  8 
0  8 
0    8 


[Oluoct  of  firing.  U»  detomiiae  thm  •tnim 


1895. 
Oct.    22 
Oct.    22 
Oct.    22 
Oct.    22 


61 
62 
63 
64 


Spln»ro  -  h<>xago- 

'     nal,  T.  B.  E.      ' 

I 

I 


4  8 

9  0 

4  8 

9  0 


]1  f 

• 

1  "So 

QQ        1 

38 
33 
83 
88 

20,  81,200 
10,  10,060 
20.  88,782 

0     • 
0    8 
0    0 

0     8 
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S,6JS  poundg ;  mark  11)^  at  Sandy  Hook  Proving  Ground^  etc» — Continued, 
ing,  mat  test.] 


Wind, 
•treof^th 

and 
direction. 


General  remarks. 


-! 


'  In  order  to  carry  oat  this  experiment  it  was  necessary  to  dismount  the  gxm  and  sling  it 
vertically  froiii  a  cin.  The  breech  mechanism  was  placed  first  in  a  hot  solation  of  soda 
lye  and  afterwards  thoroughly  washed  with  soap  and  hot  water  to  remove  all  traces  of 
oil.  The  mechanism  was  mounted  in  a  perfectly  dry  condition.  A  wooden  plug  covered 
with  a  well-oiled  serge  material  wa.s  inserted  in  the  chamber  to  prevent  its  rusting. 

The  breech  of  the  gun  was  immersed  in  a  15  per  cent  solution  of  sal  ammoniac  at  1.15 
p.  m.  and  taken  out  at  1.4<)  p.  m.  Itwus  then  iinslung.  laid  in  a  horizontal  position,  and 
completely  covered  with  a  tarpaulin,  (.hi  the  morning  of  the 21st  the  gun  was  mounted  -, 
at  3  p.  ro.  the  same  dav  the  breechblock  was  opened ;  the  operation  required  20  seconds; 
the  guide  bolts  and  toe  tiring  pin  were  oiled,  the  wooden  plu^  removed,  and  a  primed 
empty  case  was  inserted  and  breechblock  closed.  The  total  time  required  to  open  the 
block,  perform  the  above  operations,  and  fire  the  primer  was  41  seconds. 

3  Hervice  rounds  were  now  firwl,  with  the  results  as  tabulated. 

Block  openetl  easily  each  round. 

Alter  firing,  the  breech  mechanism  was  dismounted  for  examination,  when  it  was  found 
that  the  block  exterior  and  interior,  the  bands  and  grooves  in  the  gun,  the  main  axle 
bolt,  the  firing  pin,  the  firing-pin  spring,  the  sear,  the  sear  spring,  and  the  extractors 
were  well  rusted. 

All  the  parts  of  the  mechanism  were  then  remounted  and  cleaned.  While  preparing  for 
the  above  firing  the  locking  spring  broke,  from  no  cause  outside  of  its  own  weakness. 
The  locking  snrings  all  seem  to  be  too  weak  for  their  purpose,  the  last  one  that  broke 
beinj^  the  thira  furnished  the  gun.  The  object  of  the  locking  spring  is  to  prevent  the 
rotation  of  the  main  axle  bolt  from  any  force  applied  to  the  block  or  cam,  and  to  retain 
the  operating  lever  on  the  main  axle  liolt. 

If  the  force  is  applied  to  the  block,  the  locking  spring  can  only  act  after  the  block  has 
fnllfu,  and  then  it  functions  too  late.  Owing  to  the  inaccessibility  of  the  cam,  it  is  not 
conceivable  that  any  force  can  be  brought  to  bear  on  it  to  rotate  the  main  axle  bolt. 

The  locking  spring  prevents  sliding  of  the  operating  lever  on  the  main  axle  bolt,  a  fanc« 
tion  which  eliminates  such  inconvenience  as  may  arise  from  the  sliding  of  the  lever 
during  the  working  of  the  breech  mechanism. 

It  was  noticed  during  the  firing  that  the  primer  was  not  struck  fairly  in  its  center.  This 
was  due  to  filing  away  the  bearing  surfaces  of  the  cam  and  block,  so  that  the  latter  did 
not  enter  fnlly  into  its  housing  in  the  jacket. 

Present :  Capt.  F.  Heath,  Ordnance  Department ;  Capt.  W.  Crozier,  Ordnance  Department. 


on  main  axle  bolt  during  firing.] 


The  object  of  this  test  was  to  determine  whether  any  strain  was  brought  to  bear  on  the 
main  bolt  during  firing. 

The  breech  mechanism  was  lubricated  with  the  exception  of  the  bearing  surfaces  in  the 
iacket.  which  were  dried  thoroughly. 

The  loaae<l  case  (one-half  charge)  was  first  inserted  and  block  locked.  As  a  precaution 
2  wooden  washers  were  placed  on  the  firing  pin  to  prevent  contact  with  the  primer. 

The  wooden  axial  bolt  of  white  pine  was  substituted  for  the  steel  one,  and  the  gun  fired. 
The  block  did  not  open,  nor  was  there  any  indication  of  strain  on  the  wooden  bolt. 
The  wooden  bolt  was  then  removed,  and  the  block  opened  with  the  steel  one. 

With  the  second  round,  full  charge,  the  same  methods  were  followed  and  the  same  results 
obtained. 

It  was  now  decided  to  lubricate  with  lard  oil  the  whole  surface  of  the  block  and  the 
housing  in  the  gun  and  to  repeat  the  experiment. 

To  tcHt  the  efl'ect  of  closing  the  block  on  a  protruding  primer,  1  was  obtained  which  pro- 
truded 3^  inch.    The  efiect  of  closing  the  block  was  to  seat  the  primer  properly. 

The  test  with  lubricated  surfaces  and  one-half  charge  gave  the  results  as  with  dry 
surfaces.  The  test  with  full  charge  gave  the  same  result,  except,  while  the  wooden 
bolt  was  not  bent,  it  was  slightly  split  in  2  places.  This  result  was  probably  due  to 
fall  of  the  block,  due  to  the  cam  not  bearing  against  it,  and  caused  by  the  vibration  set 
up  by  the  shock  of  discharge.  The  cam  failed  to  force  the  block  fulr^^  into  its  bearing, 
which  was  remedied  by  applyins:  a  lever  directly  under  the  block. 

AfU>r  the  last  round  it  was  noticed  that  the  block  fell  to  it«  bearing  on  the  block. 

Present:  Capt.  F.  Heath,  Ordnance  Department:  Capt.  W.  Crozier,  Ordnance  Depart- 
ment. 

George  Montgomery,  Lieutenant,  Ordnance  Department,  17.  S.  A. 
i  For  the  Board :  Frank  H.  Phipps,  Migor,  Ordnance  Department,  T7.  S.  A.,  president. 
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TRIAL  OF  HOTCHKISS  12'CM.  {4.72- INCH)  RAPID-FIRE  GUN  AND  MOUNT. 

(2  plates.) 

The  Ordnance  Board,  U.  S.  A., 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  City,  May  25^  1896. 

Sir  :  The  followiiif^  report  of  the  test  of  a  Hotchkiss  4.72-inch  rapid- 
tire  gun  and  mount  is  respectfully  submitted. 

Description. 

THE   GUN. 

The  gun  consists  of  a  tabe,  jacket,  a  hoop  in  the  prolongation  of  the 
jacket,  a  locking  ring  by  which  tlie  jacket  and  hoop  are  secured  to  the 
tube,  and  a  ring  having  a  screw  thread  on  its  outer  surface  by  which 
the  gun  is  secured  to  the  cradle.  The  breech  mechanism  is  in  its  gen- 
eral features  the  same  as  that  of  the  Gpounder  described  in  the  report 
of  the  Chief  of  Ordnance  for  1891.  It  is  of  the  old  standard  model  and 
diftcrs  from  the  Gpounder  which  is  of  model  1893  in  the  following  par- 
ticulars: The  firing  point  is  made  with  rear  projecting  spring  ears, 
which  clasp  the  end  of  the  hammer.  The  mainspring  is  a  double- 
branched  tiat  spring  whose  ends  are  caught  on  opposite  sides  of  the 
hammer  axes.  The  sear  spring  is  fiat.  The  extractor  has  its  nib  and 
body  in  a  single  piece.  The  stop  bolt  screws  into  its  seat.  The  trigger 
is  of  ordinary  bent-lever  form.  The  cocking  toes  are  arranged  to  cock 
by  downward  pressure.  It  is  provided  with  a  pistol  grip.  The  crank 
handle  is  permanently  attached  to  the  crank  shaft. 

The  principal  weights,  dimensions,  etc.,  of  the  gun  and  its  mount  are 
as  follows : 

Total  leogth hiches..        182 

Length  of  bore calibers..       86.5 

Weitrbt  of  gun pounds..     4,370 

Weight  of  iiiount do 5,610 

Weight  of  shield do....     1,760 

(55 

Wi'ight  of  charge  (brown  powder) do 17 

Initial  velocity feet  per  second. .  <  o'  ^n 

THE  MOUNT. 
(Plates  I  and  II.) 

The  monnt  consists,  essentially,  of  a  cradle,  chassis,  shield,  pedestal, 
and  traversing  and  elevating  mechanisms. 
The  cradle  comprises  a  recoil  part  and  a  nonrecoil  part. 
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The  recoil  part  consists  of  the  threaded  sleeve  A,  the  pistons  and 
their  rods,  and  the  spring  compressors  B.  The  gan  has  no  tninnioiu 
and  is  attached  to  its  cradle  by  having  a  portion  of  its  jacket  cut  witii 
a  left-hand  thread,  this  threaded  portion  engaging  with  a  correspond- 
ing one  cut  on  the  interior  of  the  threaded  sleeve.  When  the  gnn  is 
screwed  home,  a  key  inserted  in  the  threaded  parts  prevents  rotation 
of  the  gun. 

The  threaded  sleeve  is  enlarged  on  each  side  of  the  axis  of  the  gmi, 
forming  projections  to  which  in  :&ont  are  attached  the  piston  rods  and 
in  rear  the  spring  compressors.  These  projections  are  cat  away  under 
ncath,  forming  surfaces  which  partially  embrace  the  recoil  slides,  and, 
moving  on  them  during  recoil,  control  the  direction  of  motion  of  tte, 
gun.  The  spring  compressors  B  compress  the  springs  contained  ii 
the  cylinders  D,  storing  up  the  power  required  to  return  the  gnn  to  the 
firing  position. 

The  nonrecoil  part,  with  the  exception  of  the  hydraulic  qylinden,  ii 
a  single  casting.  It  comprises  the  hydraulic  cylinders  G,  the  spring 
cylinders  D,  the  sleeve  E,  the  trunnions,  and  recoil  slides.  The  hydna- 
lic  cylinders  constitute  the  forward  part  of  the  cradle,  and  are  qn^- 
metrically  disposed  on  each  side  of  the  axis  of  the  gun.  The  strain  on 
the  piston  rods  during  recoil  is  a  tension.  To  the  left  cylinder  is  bolted 
the  front  sight. 

The  spring  cylinders  D  are  underneath  the  sleeve  E  on  each  side  of 
the  gun.  The  sleeve  E  embraces  the  gun,  holding  it  in  place  dnriu 
recoil  and  permitting  it  at  the  same  time  to  move  through  it.  Theraoou 
slides  are  located  one  on  each  side  of  the  gun,  underneath,  and  in  pro- 
longation of  the  projections  on  the  threaded  sleeve.  On  these  ehdee 
moves  the  threaded  sleeve.  The  extent  of  recoil  is  about  8.75  indies. 
A  rack  is  bolted  to  the  left  side  of  the  cradle  in  which  engages  a  pinion 
for  giving  the  cradle  a  motion  in  elevation.  The  lanyard  is  polled 
through  a  small  tube  located  on  the  left  side  of  the  cradle.  The  dilu- 
tion of  the  pull  is  changed  by  a  lever,  in  order  that  the  trigger  may  be 
pulled  to  the  front,  while  the  toggle  is  pulled  to  the  rear.  On  the  left 
side  of  the  cradle  is  the  socket  F  for  the  breech  sight. 

The  chassis  is  a  single  casting  comprising  the  two  cheeks  and  the 
bottom  transom.  The  chassis  supports  the  shield  and  the  tmnnionsrf 
the  cradle.  The  two  are  prolonged  to  the  front,  forming  brackets  to 
which  is  bolted  the  front  face  of  the  shield  and  on  which  rest  the  side 
faces.  The  left  cheek  is  adapted  to  the  mountings  for*  the  traversing 
and  elevating  mechanisms,  and  to  it  is  bolted  the  shomlder  piece  & 
The  lower  part  of  the  bottom  transom  forms  the  racer.  Two  clips  in 
ft'ont  and  one  L  in  rear  prevent  tilting  of  the  chassis. 

The  shield  comprises  a  2.75inch  front  plate,  an  inch  crown  plateySnd 
two  1.25-inch  side  plates,  all  bolted  together  with  an^^le  irons.  Hie 
front  ];:Aate  has  openings  in  it  for  the  gun  and  for  sighting.  The  front 
plate  is  bolted  to  the  cheeks  of  the  chassis,  and  the  side  {dates  rest  on 
them. 

The  pedestal  P  is  of  a  generally  conical  shax>e,  Hanged  at  fhe  bottom, 
where  it  is  secured  by  bolts  to  the  foundation.  Its  upper  sarfiMse  fixnne 
the  base  ring,  and  to  it  is  fastened  the  circular  rack  for  traversing. 

For*  traversing,  the  chassis  rests  on  conical  rollers,  which  in  ton 
rest  on  the  base  ring  or  upper  surface  of  the  pedestaJ.  Taming  flie 
handwheel  1^  operates  at  the  end  of  its  axis  a  worm,  ^'hich  engagee 
with  a  worm  wheel  on  a  vertical  axis.  This  vertical  zis  is  located 
between  the  cheeks  of  the  chassis  and  passes  through  tue  bottom  tnn- 
som.  The  lower  end  of  this  axis  has  on  it  a  piuioni  whIidL 
with  the  circular  rack  on  the  pedestal. 
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The  axis  of  the  handwbeel  can  be  readily  shifted,  disengaging  the 
worm  and  worm  wheel.  Traversing  can  now  be  given  by  means  of  the 
shoulder  piece. 

Elevation  is  given  by  the  handwheel  J.  The  shafb  of  the  handwbeel 
has  on  it  a  worm,  which  operates  the  worm  wheel  K.  The  axis  of  the 
latter  has  on  its  other  extremity  a  pinion,  which  engages  with  the  rack 
on  the  cradle. 

SIGHTS. 

The  breech  sight  consists  of  a  bar  for  elevation  and  a  crosshead  for 
deflection.  The  bar  is  an  octagonal-shaped  bar,  having  its  front  face 
graduated  in  degrees,  with  subdivisions  to  one-fifteenth  of  a  degree. 
The  right  front  fsice  has  on  it  a  scale  of  equal  parts  reading  to  millime- 
ters. The  bar  is  given  a  vertical  motion  by  a  worm  engaging  in  a  rack 
formed  on  one  of  the  faces  of  the  bar.  The  crosshead  is  slotted  through- 
out its  length,  forming  a  receptacle  for  a  screw,  which  is  operated  by  two 
thumbscrews,  one  at  each  end  of  the  crosshead.  On  this  screw  the 
open  sight  forms  a  nut,  iind  lateral  motion  is  given  it  by  means  of  either 
thumbscrew.  The  dellection  scale  is  formed  on  the  crosshead,  and  it 
reads  to  millimeters.  The  breech  sight  is  seated  in  a  socket,  F,  formed 
on  the  left  side  of  the  cradle.  The  front  sight  is  a  blunt  point,  forming 
a  part  of  a  bracket  bolted  to  the  left  hydraulic  cylinder. 

The  progi'amme  adopted  for  the  test  of  4.72-inch  rapid-fire  guns  is  as 
follows : 

Each  gan  to  be  carefally  examined  by  the  board.  The  nnmber  of  parts  of  the 
breech  mechauisni  in  each,  their  strength,  simplicity,  and  certainty  of  action,  to  be 
Doted ;  also  the  ease,  safety^,  and  certainty  of  the  breech  mechanism  as  a  whole.  Note 
e«|)ecial]v  the  action  of  the  liring  pin  and  extriictor,  and  the  maximum  outward  posi- 
tiou  of  the  cartridge  when  it  can  be  pushed  home  by  the  breechblock.  During  this 
examination  20  rounds  to  be  fired  at  will  from  each  gun. 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  from  each  gun  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1  mile  and  3,000  yards,  the  same  oon- 
ditioHH  of  aiming  being  repeated  at  each  round  with  the  guns,  respectively,  and  the 
mean  deviations  determined. 

RAPIDITY. 

Determine  the  number  of  rounds  that  can  be  fired  in  3  minntes,  noting  carefully 
during  the  tiring,  and  especially  at  the  termination  of  the  test,  the  conditions  of  i.he 
^nn  as  regards  heat  and  ease  and  certainty  of  action. 

Two  detachments  of  men  to  be  used,  the  first  to  be  relieved  in  1  minute  and  30 
seconds. 

The  above  test  to  be  repeated  if  found  necessary  by  the  board. 

RAPIDITY   WITH   ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000-yard  and  1-mile  targets. 
Also  10aime<l  shots  at  targets  in  same  line  and  ranges  of  500  yards  and  1,000  yards 
:ftlt«rnately ;  also  10  aimed  shots  alternately  at  targets  at  about  500  yards  range, 
placed  about  75  feet  apart. 

TEST   OF   SHRAPNEL. 

Affaingt  tteel  platen, — Two  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Arse- 
nal sensitive-point  fuses  and  fired  to  burst  while  passing  through  a  screen  placed  in 
front  of  a  l^^-inch  rolled-steel  plate  located  about  150  feet  from  the  gun,  tne  efi^ect 
CD  the  plate  of  the  fragments  to  be  noted.  The  charge  in  above  test  to  be  soch  as  to 
^ve  a  muzzle  velocity  equal  to  the  remaining  velocity  at  1  mile  when  foil  charges 
are  used. 
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For  dispersion, — Three  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Anenal 
sensitive-point  fuses  and  fired  to  barst  while  passing  through  a  screen  placed  aboat 
100  feet  iu  front  of  the  1,000-yard  target,  and  the  number  of  hits  and  their  character 
us  regards  penetration,  etc.,  to  be  observed. 

CANISTER. 

Two  canister  of  each  kind  to  be  fired  against  a  l^inch  rolled-steel  plate  to  be 
located  abont  1^00  yards  from  the  gun,  and  effects  on  the  plate  to  be  uoted.  Also  two 
canister  of  each  kind  to  be  fired  aguinst  a  screen,  26  by  20  feet,  located  about  100 
yards  from  the  gun,  the  number  of  hits  at  each  round  to  be  noted. 

RAPIDITY   WITH  ACCURACY  AGAINST  A  MOVING  TARGET. 

A  boat,  on  which  is  placed  a  suitable  target,  to  be  towed  across  the  line  of  fire  it 
thi)  rate  of  about  0  milos  an  hour.  While  within  ranges  of  from  500  to  2,000  yardi» 
each  gun  to  be  lired  aimed  shots  as  rapidly  as  possible  for  3  minntes.  The  nomlw 
of  hits  to  be  uoted. 

DU8T. 

The  mechanism  of  each  gun  to  be  exposed  to  a  blast  of  fine  dust  in  snch  maimer 
as  to  insure  its  being  unilormly  and  c(iually  covered  with  the  dust,  after  which 90 
rounds  to  be  lired  from  each  gun  as  rapidly  as  possible. 

RUST. 

Five  rounds  to  be  fired  after  the  mechanism  of  each  gun  has  been  rusted  in  a  thor- 
ough and  uniform  manner. 

KXCKSSIVR  CHARGKS. 

Each  ^un  to  be  iircd  five  charges  with  gradually  increasing  pressures,  the  maxi- 
mum being  about  33^  per  cent  above  the  service  pressure. 

DEFECTIVE   CARTRIDGES. 

Each  gun  to  be  tested  with  defe(.'tive  cartridges  in  the  same  manner  as  is  usual  ii 
the  trial  of  small  arms. 

ENDURANCE. 

The  guns  which  successfully  pass  the  above  test  to  be  fired  100  rounds  forendnranea 
during  which  the  general  efhcieney  of  the  gun  and  its  mount,  also  the  Tegnlaritfw 
action  of  the  fuses,  will  be  carefully  observed. 

If  at  any  time  during  the  test  a  gun  shows  a  marked  inferiority  as  compared  with 
the  others,  the  test  of  this  gun  will  be  suspended. 

The  test,  in  accordance  with  tlie  above  programme,  waR  commenoed 
November  20, 1894,  on  which  date  nine  rounds  were  fired  with  charm 
varying  from  4  pounds  to  10  pounds  of  French  Bmokeless  (B.  fl.) 
powder  which  had  been  furnished  for  use  witli  this  gun.  Three  ronndi 
witli  the  latter  charge  and  55-i)ound  projectile  gave  a  mean  pressure  of 
24,390*  pounds  per  square  inch.  The  action  of  the  breech  mechanum 
during  these  rounds  resulted  in  notliing  worthy  of  special  note  excqifi 
tliat  tlie  weiglit  of  the  bree(*.hblock  was  found  to  be  a  serlouR  hindrauoe 
to  its  quick  and  easy  manipulation  in  closing. 

VELOCITY. 

With  a  charge  of  10  pounds  of  B.  N.  powder  and  projectile  weiffhioff 
36  ])oun(ls  4  ounces,  tlie  velocities  with  two  rounds  were  2,017  and 
2,079  feet  per  second,  respe(*tively.  With  the  same  charge  and  pro- 
jectile weighing  55  pounds,  three  velocities  were  taken.  The  resntti 
were  1,781, 1,885,  and  1,88L  feet  per  second.  During  the  firings  oon- 
siderable  smoke  and  flame  issued  from  the  muzzle  at  bch  disdiargs^ 
indicating  that  the  powder  was  too  sh)w  for  this  gun. 
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RAPIDITY. 

For  this  test  the  charge  of  10  pounds  of  B.  N.  powder  was  used  and 
projectile  weighing  3G  pounds  4  ounces.  The  number  of  rounds  fired 
in  1  minute  was  seven.  On  account  of  the  slow  combustion  of  the 
powder  large  quantities  of  flame  rushed  out  of  the  breech  of  the  gun 
each  time  that  the  block  was  opened;  it  was  therefore  necessary  to 
suspend  the  firings  after  1  minute  and  12  seconds,  eight  rounds  having 
been  tired  in  this  time.  Eflbrts  were  then  made  to  obtain  a  powder 
which  wouUl  answer  the  purpose  for  this  test.  Three  kinds  of  powder 
were  tried,  viz,  brown  prismatic,  W.  V.;  spherohexagonal,  U.  F.,  lot 
3;  and  I.  B.  E.  The  first  was  found  to  be  too  slow,  the  second  too 
quick.  With  the  I.  B.  E.  the  mean  pressure  of  four  rounds,  the  charge 
being  15  pounds,  was  36,750.  This  powder  was  selected  and  the 
charge  pliu'cd  at  15  pounds. 

The  test  was  resumed  February  19.  At  the  first  round  indications  of 
a  higher  pressure  were  observed.  The  cartridge  case  stuck  in  the  bore 
and  was  backed  out  without  difi&culty  by  means  of  a  rammer  passed  in 
from  the  muzzle.  The  head  of  the  case  was  slightly  distorted,  and  gas 
escaped  from  one  of  the  rivets  securing  it.  The  case  was  not  split.  A 
second  round  was  then  fired  and  the  same  indications,  though  to  a  less 
degree,  were  observed.  There  was  no  escape  of  gas  past  the  rivets.  As 
the  indications  pointed  to  high,  though  not  abnormal,  pressures,  it  was 
decided  for  safety  to  postpone  the  test  for  rapidity  and  to  take  addi- 
tional pressures.  To  this  end  a  case  was  unloaded,  a  pressure  plug 
placed  in  the  bottom,  and  the  charge  and  projectile  replaced.  At  this 
round  the  gun  burst,  killing  the  officer  in  charge  of  the  firing,  Lieut. 
Fremont  P.  Peck,  Ordnance  Department,  who  had  pulled  the  trigger. 
The  breechblock  and  breech  were  projected  about  100  yards  to  the  rear; 
the  pressure  plug  was  not  recovered.  The  body  of  the  cartridge  case 
remained  in  the  gun.  The  head  was  blown  off  and  to  the  left,  passing 
into  the  body  of  Lieutenant  Peck,  inflicting  a  wound  from  which  he 
died  in  about  30  minutes. 

In  loading  the  cases  the  powder  was  placed  in  a  bag,  and  when  in 
plaie  the  forward  end  of  the  charge  was  about  4J  inches  in  rear  of  the 
base  of  the  projectile.  With  the  charge  used  in  the  last  three  rounds, 
a  felt  wad  about  three  quarters  of  an  inch  thick  was  placed  between 
the  i>owder  and  the  projectile,  leaving  a  vacant  length  of  about 3f  inches. 
This  vacant  length  was  filled  with  hay. 

A  careful  investigation  was  immediately  begun  to  ascertain,  if  possi- 
ble, the  cause  of  this  disaster.  Unfortunately  the  pressure  plug  could 
not  be  found,  though  diligent  search  was  made  for  it.  The  gun  was 
star  gauged,  and  the  results  showing  the  changes  due  to  the  rounds 
from  the  tenth  to  the  thirty-sixth,  inclusive,  are  forwarded  herewith.  No 
abnormal  changes  were  discovered  by  these  measurements.  The  appear- 
ance of  the  freshly  fractured  surfaces  indicated  good  metal.  To  deter- 
mine definitely  this  point,  the  portion  of  the  breechblock  which  was 
ruptured  from  the  gun  by  the  explosion  was  sent  to  the  Watertown 
Arsenal  for  examination  and  test  in  the  CTnited  States  testing  machine 
at  that  arsenal.  Four  specimens  were  taken  from  this  piece,  one  longi- 
tudinal and  one  tangential  from  each  side.  The  following  is  a  general 
summary  of  the  results  of  these  tests. 

ORD  96 19 
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Summarg. 

S: 

S: 
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s- 
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Cnnuter. 

M.KMI 

ST 

.001IW7 
.IH 
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.W 
SUky. 

M.1M 
.IM 

Eliutic°liult(poiiuil9per«qn«re  inch  of 

Reduction  In  dUmeterM  point  of  raptnro 

Krduction  in  u-ea  aflsT  rupf un  ('|wr  cent 

I'us!tli>n    .  rnptiire  (incliMfyonin«kl 

Ttie  rei)Drt  of  the  details  of  these  tests,  together  with  reoiarks  opM  ! 
the  ])i'obable  cause  of  the  fracture,  by  the  commanding  oflSoer  of  Water   ; 
town  Arsenal,  are  forwarded  herewith,  being  iucloaore  3  to  OrdnuM 
Office  file  7565. 

Subsequently  Mr.  J.  E.  Howard,  G.  E.,  the  expert  in  charge  of  the  test- 
ing machine  at  Watertown  Arsenal,  was  sent  to  the  Proving  Groand  for  • ! 
tlie  ])iirpoHe  of  making  a  thorough  inspection  of  the  reruaiuiog  fragmenti 
of  tlie  gun.     His  report,  being  incloanre  5  to  Ordnance  Office  file  7MS^    ' 
is  forwarded  herewith.    Tlie  members  of  the  Board  persoDally  asailted    ! 
Mr.Howardln  these  investigatiouH,  and  every  possible  sooroeofinHwma- 
tioii  was  exhansted  in  the  efforts  to  ascertain  the  caose  of  the  aoi^enL 

Five  possible  causes  of  the  failure  of  this  gan  saggest  themselTesfDr 
investigiition :  (1)  Premature  discharge  of  the  gun  before  the  bfeeeh> 
block  was  closed;  (2)  defective  metal  in  the  breech  of  the  gan;  (3) 
excessive  pressure  of  the  powder  gases;  (4)  defective  desi^  of  m 
gun;  (.'>)  defective  workmanship  in  its  construction. 

It  can  be  affirmed  that  the  failure  was  not  due  to  a  prematuie  diA- 
charge.  The  gun  was  tired  with  deliberation  and  care,  and  membeis 
of  ttie  Board  who  were  present  can  positively  assert  that  the  block  wm 
closed  and  locked  before  the  gun  was  fired. 

The  appearance  of  the  fresh  fractured  sarfaces,  together  with  the 
tests  of  specimens  taken  from  the  breech  as  reported  above,  show  that 
the  metal  was  not  defective,  but  that  it  possessed  all  the  physical  qual- 
ities required  in  a  rapid-tire  gun  of  this  caliber. 

As  shown  by  the  record,  the  two  rounds  which  preceded  that  which 
burst  the  gun  gave  indications  of  pressures  which,  while  not  thought 
excessive,  appeared  to  be  higher  than  the  standard.  In  order  to  obtain 
all  the  information  possible  on  this  point  advantage  was  taken  of  the 
]iroseuce  of  a  rapid-fire  gnu  of  another  design  but  having  the  same  cali- 
ber and  volume  of  chamber.  Rounds  were  fired  from  this  gan,  oainc 
1)4>\vder  taken  from  cases  selected  iiromiscuously  fh>in  tlioee  which  liaa 
bien  prepared  for  the  Hotchkiss  rapidity  test.  The  results  were  as 
follows : 


'pi 


dvr. 
Weight. 

WdEht 

ofpr^ec- 

Srmr 
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It  was  intended  to  carry  the  charge  up  to  the  weight  (15  x)ound8) 
used  at  the  time  of  the  accident.  At  the  seventeenth  round,  owing  to 
defects  in  the  breechblock  developed  by  the  firings,  the  gun  was  with- 
drawn for  repairs,  and  up  to  this  date  has  not  been  returned.  The 
results  are  sufficient,  however,  to  indicate  that  a  charge  of  13^  pounds 
was  sufficient  to  produce  the  standard  pressure,  and  that  the  charge 
selected  for  the  rapidity  test  was  1^  pounds  too  great.  Taking  the 
highest  pressure — 38,200  pounds — recorded  for  the  13J-pound  charge, 
the  pressure  in  the  same  gun  for  15  pounds  of  the  same  powder,  calcu- 
lated by  Sarrau's  formula,  is  44,740  pounds.  This  formula  has,  by 
frequent  use,  proved  itself  very  reliable,  especially  for  this  class  of  pow- 
der and  for  charges  differing  by  small  amounts.  From  all  the  indica- 
tions and  data  obtainable,  therefore,  it  appears  that  the  pressure  at  the 
time  of  the  rupture  could  not  have  exceeded  50,000  pounds  per  square 
inch,  and  this  pressure  is  not  sufficient  to  produce  the  rupture  of  a  gun 
properly  designed  and  built.  The  area  of  the  cross  section  of  the  cham- 
ber is  about  23  square  inches,  and  that  of  the  fractured  surface  about 
80  square  inches;  a  pressure  of  50,000  pounds  in  the  liore  would  there- 
fore produce  a  strain  at  the  fractured  surface  of  18,750  pounds  per 
square  inch.  To  produce  a  strain  at  this  surface  of  44,000  pounds,  the 
elastic  limit  of  the  material,  would  require  a  powder  pressure  of  117,000 
pounds  per  square  inch,  and  for  a  strain  of  89,000  pounds,  the  tensile 
strength  of  the  steel,  a  powder  pressure  of  237,000  pounds  per  square 
inch.  These  figures  indicate  that  the  cause  of  the  failure  was  not  the 
lack  of  sectional  area  of  metal  at  the  place  of  fracture.  As  to  the  pos- 
sibility of  defect  of  manufacture,  an  examination  of  the  gun  after  the 
accident  showed  a  projection  of  the  tube  at  the  rear  of  about  one-tenth 
of  an  inch  (PL  III).  This  projection  was  not  noticed  before  the  acci- 
dent, and  it  is  probable  that  in  manufacture  the  ends  of  the  jacket  and 
tube  were  faced  oft'  even.  The  constraint  evidenced  by  this  projection 
may  have  produced  local  strains  at  a,  tending  to  start  a  fracture. 

Anything  more  than  the  above  conjectures  in  regard  to  the  cause  of 
the  accident  is  entirely  in  the  nature  of  speculation. 

Frank  H.  Phipps, 
Major  J  Ordnance  Department^  U.  8.  A.,  President, 

Frank  Heath, 
Captain,  Ordnance  Department^  U,  8.  A, 

J.  C.  Atres, 
Captain,  Ordnance  Department,  U.  8.  A. 

William  Grozier, 
Captain,  Ordnance  Department,  U.  8.  A. 

The  Chief  of  Ordnance,  United  States  Army, 

Washington,  D.  C. 

(6327— Enc.  7) 
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Record  of  firing  voxth  Boichkiei  4,7S'inch  rapid-flre  gmn  at  Sandjf  Hook 

[Ol^ject  of  firing,  to  test  workiBf 


No. 
Date.    I  of 
fire. 


1804.    I 
Nov.  20  !    1 


Nov.  20 


Nov.  20       3 


Nov.  20  4 

Nov.  20  5 

Nov.  20  6 

Nov.  20  7 

Nov.  20  ,  8 

Nov.  20  9 


Powder. 


Kind. 


•c 

a 

0    . 

•  ^ 

*  ii 
£  k 

"2  o 

o 

B 

c 

,a 
u 

a 

fa 


Weight. 


Lbs.  Oz. 

4 

0 

2 

igniter. 

4 

2 

7 

0 

2 

igniter. 

7 

2 

8 

0 

2 

igniter. 

j    8  2 

'    8  8 

8  8 

0  8 

10  0 

10  0 

10  0 


Prqjectile. 


Kind. 


0 


.a 


Weight. 


I  Instm- 
!  ment«l 
Eleva-  velocity,     -i^---„„«  , 

'  maxale.  ! 


Lbt.  Oz. 

i  54      0 

!    1      0  sand. 

:  bb 

0 

53 

1 

12 
4  sand. 

55 

0 

:  54 

4 
12  sand. 

55 
55 
55 

65 
56 

65 
65 


0 
0 
0 

0 
0 
0 
0 


roet. 


Powndg. 

5.  6.20 


12.7S2 


5,  ie.55C 


5.  18.  W 

10,  ia,M 

5.  22.7i7 

10.  21. 2« 

5.  24,034 

10.  24.  M! 


[OU}ect  of  firing,  exhibition  befon*  tbf 


1894. 
Nov.  22 

10 

10 

0 

Lot  505 

85 

1 

4 

0 

86 

4 

[OltJeet  of  llrlBi;.  ts 


1895.     ' 

Jau.     5  11 

Jan.     5  12 

Jan.     5  13 

Jun.     5  \  14 

i 

Jan.     5  15 


if 


i, 


10      0 

2  i^iter. 

lu      u 

2  igniter.  J 

10      0 
I  2  igniter. 

■  10      0 

2  igniter. 

10      0 

2  ignit4?r. 


8      0 


8      0 


3 


0  < 


'>{ 


{ 
{ 

'■    ^ 

{      1.885} 


1,01«1 
2,017/ 

2.0741 
2.083/ 

l.TOOl 
1,782/ 

Lost.l 
1.8851 

1.879\ 
1,882/ 


1895.       riG]' 
Jan.   15  <t«»>   French  Hnioke-     10      0 
I24J        h'SH.  B.  N.  2 


igniter. 

i 


36      4 


LOfaJectofilriiib 


I 
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Proving  d round y  from  November  20,  1894,  to  February  19,  1895, 
of  carriage  ami  determine  charge.] 


Kecoil. 


Inehex. 


H 


Coun- 
ter 
recoil. 

Special  remarks  about  each  fire,  Huch  a« 
effect  on  piece,  action  of  breech  mechan- 
ism, connumption  of   powder,  soand  of 
pnijectilo  in  flight,   scattering  of   frag- 
ments, etc. 

Oeneral  remarks. 

Inches. 

9 
9 

Three  attempts    failed    to   ignite  charge. 
Cartridge  remove<l  an<l  taken  apart,  and 
igniter  found  to  have  dropped  to  the  bot- 
tom of  the  ca.se;  the  cap  was  exploded. 
CaAO  recapped  and  made  up  again.  Many 
unbnrnod  grains  from  muzzle. 

Many  unbumed  grains  and  a  great  quantity 
of  flame  issued  from  muzzle  at  discharge. 

The  primer  exploded   but  failed  tc  ignite 
the  «■  barge.    Case  removed,  recapped  and 
flred  at  nrst  attempt. 

Onn  monnted  on  its  own  carriage. 
Rounds  1  to  7,  inclusive,  flred  to  sea. 
Rounds  8  to  10,  inclusive,  flred  into 

sand  butt  No.  2. 
It  is  all  one  man  can  do  to  close  block, 

owing  to  its  great  weight. 

Glycerin  and  water  removed  from  cylinders 
and  cylinders  filled  with  pure  glycerin. 

9 

9 

9 

k                         ...                    ... 

n 

9 

9 
9 
0 
9 


Hoanl  of  Ordnance  and  Fortiflcation.] 


9 


obtain  velocities.] 


Hi 


\ 

'                                  s         ' 

• 

Onn  8tar*eanged  before  this  firing. 
Considerable  smoke  and  flame  issued 
from  muzzle  at  each  discluurge. 

■ 

til  tfst  rapitlity.] 


H 


i  Fired  to  note  the  place  of  striking.  Num- 
ber of  rounds  nred  in  1  minute,  7.  So 
much  flame  came  out  of  the  breech  of  the 
gun  when  block  was  opened  (due  to  the 
hIow  combustion  of  this  powder)  that 
tiring  for  rapiditv  was  suspended  after  I 
minute  12  second,  8  rounds  being  flred. 


Fired  to  sea. 

Elevation  changes  on  firing. 
One  of  the  cases  was  split  near  choke 
3^  inches  long  and  ^  inch  open. 


1 
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Record  of  firing  with  Hotchkiss  4.7S-ineh  rapid-fire  gun  at  Sandjf  Hook  Protiag 

[OltJect  of  flriBfb 


Date. 


1895. 

Jan.  28 

Jan.  28 

Jan.  28 

Jan.  28 

Jan.  29 

Jan.  29 

Jan.  29 

Jan.  30 

Jan.  30 


No. 

of 

fire. 


25 
26 
27 
28 

29 
30 


Powder. 


Kind. 


Weight. 


Sphero-hexag-  !  10 
onal,U.F.,lot3.  i 
Prismatic,  W.V    15 

I 
U.  F.,  lot3 13 

U.F.,  lot3 i  15 


Lbs.  Oz. 
0 


Projectile. 


Kind. 


U.F.,lot3.. 


14 


Sphero-hcxag-     15 
oual,  I.  B.  E.     I 
31     1.  B.  £.........    15 


32 
33 


X.  If,  hd. . .  ....< 

I.  B.  E 


1895. 
Feb.   19     U 


I.  B.  E. 


Feb.  19  I  35     I.  B.  E. 


Feb.  19 


36 


I.  B.  E. 


15 
15 


2^  igniter. 

2i  igniter. 

0 

2i  igniter. 

0 

2i  igniter. 

24  igniter.! 

0  I 

2|  igniter. 

0 

2i  igniter. 

0 

2|  igniter. 

0 

2^  igniter. 


15      0 

2  igniter. 
15      0 

2  igniter. 
15      0 

2  igniter. 


Weight. 


Lb§.  Oz. 
86     4 

36 

36 

36 


36 
36 
36 
36 
36 


4 
4 
4 

4 
4 
4 

4 
4 


36  4 
36  4 
36      4 


Blera- 
tion. 


Instrn- 

mentftl 

velocity, 

300  feel 

fttun 
mnsale. 


I^teL 


per  Ml 
inch  of  ban. 


PoMlldf. 

/15.IeMthu 
I      24.000 
/5,  leu  thm 
t      14.000    1 

IS,  28,181 

15.  4«,5Sl| 

15.1e«thn\ 
32.000    / 

S,  36,M 

5.  36,351 

6.  37. 5U 
10.  38^417 


{ 


[Ol^Jeetof  flrlBS. 


I 

i 
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Ground,  from  Xovemher  20^  1894,  io  February  19^  1895 — Continued, 
to  obtain  pressaro.  ] 


Kt*coil. 


Coan* 

tor 
recoil. 


Special  remarks  aboat  each  fire,  such  as 
effect  on  piece,  action  of  breech  mechan- 
ism, consumption  of  powder,  sound  of 
projectile  in  flight,  scattering  of  frag- 
ments, etc. 


General  remarks. 


Inches.    Inches. 
8      


n 

8J 


Caj«e  expanded  no  much  as  to  cause  diffi- 
culty in  opening  block. 

Case  extracted  with  difficulty 


An  igniter  of  2^  onnoea  rifle  powdef 
was  placed  loose  on  base  of  case 
over  the  cap.  The  powder  was 
placed  in  a  serge  cartridge  bag  and 
put  in  the  case,  onlv  1  wad  (felt) 
being  used  in  front  of  powder. 


to  toMt  ntpidity.] 


Fired  for  pressure.     Charge  put  up  aa  in 
rounds  34  and  35.     Gun  burst.   Killing 
Lieut.  F.  P.  Peck,  Ordnance  Department, 
the  officer  in  charge  of  the  firing.    A  por- 
tion of  the  breech  end  of  the  gun,  weigh- 
ing with  breechblock  301  pounds,   wsa 
thrown  300  feet  to  the  rear.     Head  of 
cartridge  case  blown  off',    A  portion  of 
this  head,  together  with  some  fragments 
of  the  gun,  entered  the  lK>dy  of  Lieuten- 
ant Peck,  causing  bin  death.    The  photo- 
graphs herewith  show  part  of  the  gun 
which  burst,  and  the  character  of  the 
fracture.    Pressure  gauge  could  not  be 
found. 

The  igniter,  2  ounces  rifle  powder, 
was  sewed  to  the  base  of  the  bag  so 
as  to  be  directly  over  the  primer. 
The  powder  was  put  in  a  serge  car- 
tridge bag  and  placed  in  the  case. 
One  wad  was  used,  and  the  remain- 
ing space  between  the  powder  and 
shell  was  filled  with  dry  hmy. 

For  the  Board:  Frank  H.  Phipps, 
Mi^jor,  Ordnance  Department,  U.  S. 
A.,  President. 

Frank  Heath,  Captain,  Ordnance  De- 
partment, commanding. 
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Star  gauging  of  Hotchkiss  4,7it'inch  rapid-fire  gun,  Sandy  Hook  Proving  Ground. 

[4.72-iiicb  ring  and  points.    Temperature :  Jan.  4, 1896,  outaide  bore  30°,  inside  MP ;  Feb.  2S,  1886,  ( 

side  bore  28°,  inaide  30o.J 

LANDS. 


After  10 

After  36 

After  10 

Alter  88 

From 
muzzle. 

rounds, 
Jan.  4, 

rounds, 
Feb.  23. 

Increase. 

From 
muzzle. 

rounds, 
Jan.  4, 

rounds, 
Feb.  28. 

Increase. 

1895. 

1895. 

IneheM. 

1896. 

1896. 

Inchet. 

Iiuhet. 

Inehet. 

Inches. 

Inches. 

Inchts. 

Inekes. 

1 

0 

4.7250 

4.7250 

0.0000 

90 

4.7200 

4.7260 

0.0000 

5 

4.7250 

4.7245 

—  .0006 

96 

4.7286 

4.7200 

-  .0005 

10 

4.7260 

4.7250 

.0000 

100 

4.7286 

4.7255 

—  .0010 

15 

4.7260 

4.7250 

.0000 

106 

4.7260 

4.7200 

.0000 

, 

20 

4.7255 

4.7250 

.0006    1 

110 

4.7200 

4.7200 

.0000 

25 

4.7260 

4.7250 

—  .0010 

116 

4.7256 

4.7200 

.0005 

1 

30 

4.7255 

4.7250 

—  .0005 

120 

4.7256 

4.7200 

.0005 

1 

35 

4.7260 

4.7255 

—  .0006 

126 

4.7280 

4.7200 

.0000 

] 

40 

4.7255 

4.7250 

—  .0006 

127 

4.7260 

4.730O 

.0000 

1 

45 

4.7260 

4.7250 

—  .0010 

129 

4.7260 

4.7200 

.0000 

50 

4. 7256 

4.7250 

.0006 

131 

4.7260 

4.7200 

.0000 

•1 

55 

4. 7260 

4.7250 

—  .0010 

133 

4.7260 

4.7260 

.0000 

1^ 

60 

4.7260 

4.7250 

.0010 

136 

4.7270 

4.7270 

.0000 

i 

05 

4.7260 

4.7260 

.0000 

137 

4.7820 

4.7840 

.0020 

70 

4.7260 

4.7260 

.0000 

139 

4.7400 

4.7410 

.0010 

75 

4.7260 

4.7260 

.0000 

141 

4.7480 

4.7485 

.0005 

80 

4.7265 

4.7250 

.0005 

143 

4.7586 

4.7500 

.0005 

85 

4.7260 

4.7260 

—  .0010 

144 

4.7870 

4.7080 

• 

.0010 

GROC 

►VES. 

0 

4.8185 

4.8190 

0.0005 

90 

4.8186 

4.8185 

aoooo 

5 

4.8190 

4. 8195 

.0005 

96 

4.8190 

4.8190 

.0000 

1 

10 

4.8190 

4.8190 

.0000 

100 

4.8185 

4.8185 

.0000 

15 

4.8185 

4.8190 

.0005 

105 

4.8185 

4.8185 

.0000 

20 

4.8190 

4.8196 

.0005 

110 

4.8180 

4.8180 

.0000 

25 

4.8190 

4.8190 

.0000 

116 

4.8180 

4.8175 

-^  .0005 

30 

4.8200 

4.8200 

.0000 

120 

4.8175 

4.8170 

.0000 

35 

4.8200 

4.8200 

.0000 

125 

4.8176 

4.8170 

—  .0005 

40 

4.8200 

4.8200 

.0000 

127 

4.8170 

4.8170 

.0000 

45 

4.8200 

4. 8195 

—  .0006 

129 

4.8180 

4.8175 

.0005 

50 

4.820O 

4.8200 

.0000 

181 

4.8176 

4.8170 

—  .0005 

55 

4. 8196 

4.8200 

.0006 

133 

4.8180 

4.8175 

—  .0005 

60 

4. 8195 

4.8200 

.0005 

135 

4.8180 

4.8175 

—  .0005 

65 

4.8190 

4.8200 

.0010 

137 

4.8180 

4.8185 

.0005 

1          70 

4.8190 

4. 8195 

.0006 

139 

4.8180 

4.8190 

.0010 

!          75 

4.8190 

4.8190 

.0000 

141 

4.8100 

4.8200 

.0010 

80 

4.8185 

4.8186 

.0000 

143 

4.8195 

4.8200 

.0005 

85 

4.8185 
After  10 

4.8186 

.0000 

144 

4.8200 

1 

4.8200 

.0000 

C] 

EIAMBER 

VERTIC, 

AL. 

• 

• 

: 

After  36 

: 

After  10 

After  30 

.    From 
,  brooch. 

rounds, 
Jan.  5, 

roundR, 
Feb.  23, 

Increase. 

From 
brooch. 

rounds, 
Jan.  6, 

rounds, 
Feb.  28, 

Increase. 

1 

1 

1895. 

1895. 

Inches. 

1 

1895. 

1895. 

'  Incfu't. 

Inehef. 

Jnchea. 

Inches. 

Inches. 

InchM. 

Inekea. 

9 

5. 3940 

5.3950 

0. 0010 

23 

6.2600 

5.2550 

aooso 

10 

5.3860 

5.:J850 

—  .0010 

25 

5.2330 

5.2350 

.0020 

12 

5. 3770 

5.3660 

—  .0010 

27 

6.2100 

5.2120 

.0080 

13 

5.3580 

6.3560 

.0020 

29 

5.1896 

5.1000 

.0005 

15 

5.3320 

5.3350 

.0030   : 

31 

5.1700 

5.1700 

.0000 

17 

6.3130 

6. 3160 

.0020 

33 

6.0210 

5.0320 

.0110 

19 

5.2930 

5.2950 

.0020 

35 

4.9285 

4.9300 

.0015 

21 

5. 2740 

5. 2760 

.0020 

1                                         1 

37 

4.8650 

4.9300 

.0850 

• 
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CHAMBER  HORIZONTAL. 


After  10 

After  36 

i 

After  10 

After  36 

From 
breech. 

rouu<U, 
Jan.  5, 

roiiiidfi, 
Feb.  23, 

Increase. 

From 
<  breech. 

roands, 
Jan.  5, 

rounds, 
Feb.  23, 

Increase. 

1895. 
Inches. 

1895. 
Inches. 

Inches. 

1895. 

1895. 
Indus. 

Inches. 

Inches. 

Inches. 

Inches. 

9 

5.  3940 

5.4000 

0.0060 

;          23 

5.2510 

5.2650 

0.0040 

10 

5.3860 

5.3900 

.0040 

25 

5. 231C 

5.2850 

.0040 

12 

5.  37HO 

5.3700 

—  .0080 

27 

5.2090 

5.2120 

.0030 

13 

5.  3530 

5.3600 

.0070 

29 

5.1890 

5.1890 

.0000 

15 

5.3320 

5.3350 

.0030 

i          81 

5.1680 

'    5.1700 

.0020 

17 

5.  3130 

5.3150 

.0020 

33 

5.0200 

5.0300 

.0100 

19 

5.2930 

5. 2960 

.0030 

35 

4.9285 

4.9300 

.0015 

21 

5.  2740 

5.2760 

.0020 

37 

4.8650 

4.9300 

.0650 

When  tlie  ntar  ganse  is  sot  to  the  4.72-iuch  ring  there  is  not  throw  enough  to  bring  the  points  in 
contact  with  the  walls  of  the  chamber.  To  star  gauge  the  chamber  after  the  thirty-sixth  round  the 
points  were  brought  in  coutact  with  the  walls  of  the  chamber  and  the  reading  on  the  gauge  noted. 
The  Htar  gauge  was  then  withdrawn  and  the  distance  across  the  points  was  calipered,  the  reading 
on  the  star  gau«;o  remaining  the  same. 

The  gun  was  star  gauged  after  the  tenth  round  by  Gregory  Gerdom,  jr.,  and  after  the  thirty-sixth 
round  by  Gregory  (rerdom,  sr..  owing  to  certain  discrepancies  in  the  results  of  the  star  gauging  by 
ih*^  former  after  the  thirty-sixth  lound. 

The  differences  between  the  two  star  gaugings  probably  do  not  indicate  the  true  amount  of 
change. 

The  last  Htar  gauging  is  correct.  The  great  difference  of  0.0650  inch  at  the  37-inch  is  undoubtedly 
dae  to  an  error  in  the  nrst  star  gauging. 

Charlbs  B.  Whbblbb, 
Lieutenant,  Ordnance  Department  U.  8.  A. 
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TRIAL  OF  SCHNEIDER  12-CM,  {4.72-INCR)  RAPID-FIRE  GUN  AND  MOUNT. 

(10  plates.) 

The  Ordnance  Boabd,  U.  S.  A., 

New  York  Absenax.,     " 
Governors  Island,  New  York  Harbor, 

iVVir  York  City,  February  28, 1896. 

Sir:  Tho  following  rei)ort  of  the  test  of  a  Schneider  4.72-iiich  rapid- 
tire  gun  and  mount  is  respecttully  submitted. 

Description. 

the  gun. 

The  gun  is  of  steel,  and  comprises — 

A  tube  extending  the  whole  length  of  the  gun  and  inclosing  the 
breech  mechanism; 

A  jacket  shrunk  over  the  tube; 

A  series  of  hoops  shrunk  over  the  jacket  and  tube  for  about  two- 
thirds  the  length  of  the  gun. 

Two  of  these  hoops  have  dovetailed  projections  which  secure  the  gun 
to  the  hydraulic  brakes. 

The  chamber  is  conical  for  the  greater  portion  of  its  length,  succeeded 
by  a  short  cylindrical  part  for  the  neck  of  the  case.  This  cylindrical 
part  is  connected  with  the  rifling  by  the  forcing  cone. 

BREECH    MECHANISM. 

(Plates  I  and  II.) 

The  breech  mechanism  comprises  the  breechblock,  the  console,  the 
extractor  and  its  parts,  and  the  maneuvering  and  firing  mechanisms. 

The  breechblock  Y  is  of  steel,  and  has  upon  its  cylindrical  surface 
three  plain  and  three  threaded  sectors,  and  two  grooves  in  which  work 
the  guides  on  the  console  during  the  translation  of  the  block.  Recessed 
along  its  axis  is  a  chamber  for  the  firing  pin,  and  upon  its  rear  surface 
are  secured  the  handle  K  and  maneuvering  lever  A. 

The  console  G  is  of  brass,  secured  to  the  face  of  the  breech  by  the 
hinge  pin  E.  By  means  of  a  double  latch  L  it  can  be  locked  either  to 
the  gun  or  the  breechblock,  depending  oir  the  position  of  the  latter. 

The  extractor  and  its  parts  comprise  the  extractor  proj)er  B,  a 
toothed  sector  D,  a  slide  bracket  B',  and  a  finger  F.  The  extractor  proper 
is  a  rack  having  at  its  front  end  a  claw.  In  the  rack  the  toothed  sector 
constantly  engages.    The  slide  bracket  is  bolted  to  the  face  of  the 
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breech,  and  its  upper  surface,  with  the  lower  part  of  the  screw  box, 
constitutes  the  guide  for  the  extractor.  The  toothed  Hector  tarns  on 
the  hinge  pin  and  is  actuated  by  the  finger  drawing  oat  the  extmctot 
The  linger  F  is  a  vertical  pin  secured  to  the  console,  and  transmits  tin 
rotation  of  the  console  to  the  toothed  sector  by  engaging  iu  a  recess  dii 
the  latter.  It  has  upon  its  upper  surface  a  projection  F,  which  bean 
constantly  upon  the  incline  e  upon  the  hinge  pin.  This  incline  wifck 
draws  the  finger  from  its  recess  during  the  last  part  of  the  operatkaj 
of  swinging  aside  the  block  and  console,  when  the  cartridge  case  liii| 
been  sufficiently  drawn  out  to  be  removed  by  hand. 

The  maneuvering  parts  comprise  the  operating  lever  A,  the  lockiof  i 
lever  A-,  the  handle  K,  the  locking  stud  J,  and  the  stop  bolts  M. 

The  operating  lever  A  is  bolted  to  the  block  and  recessed  for  tka 
locking  lever  and  sear  of  the  firing  mechanism.  The  locking  lever  til 
X)ivoted  about  an  axis  in  the  operating  lever,  and  is  forced  oatwardl^ 
a  spring  b.  It  engages  with  the  locking  stud  and  also  iu  a  groove  ci& 
in  the  face  of  the  breech.  The  locking  stud  is  secured  to  the  face  of 
the  breech  and  provided  with  a  spring  I  and  catch  spring  w.  The  oattf 
surface  of  this  stud  has  a  shoulder  against  which  bears  the  locking 
lever  and  an  incline  over  which  it  slides  prior  to  engaging.  Daring 
recoil  the  stud  is  forced  relatively  forward  and  inward,  releasing  the 
locking  lever  and  permitting  the  catch  spring  m  to  engage  in  a  notch 
in  it,  keeping  the  stud  forward.  In  this  position  the  operating  lever 
can  be  readily  rotated.  When  not  firing  the  stud  must  be  forced 
inward  by  pressure  before  the  block  can  1^  rotated.  The  handle  K  ii 
used  to  withdraw  the  breechblock.  The  stop  bolts  M  limit  the  rota- 
tion of  the  operating  lever.  After  firing,  to  operate  the  breech  meehsD- 
ism  the  operator  grasps  the  operating  and  locking  levers  with  his  right 
hand  and  the  handle  K  with  his  left.  By  pressure  on  the  locking  lever 
it  is  released  from  the  groove  in  the  face  of  the  breech  and  the  ope^ 
ating  lever  is  then  rotated  to  the  lel't  one-sixth  of  a  tarn,  unlocking  the 
breechblock.  By  pulling  on  the  handle  K  and  the  operating  lever  the 
block  is  withdrawn  until  it  strikes  the  faces  of  the  guides  on  the  COB- 
sole,  the  shock  of  which  frees  the  double  latch  pin  and  permits  itti 
engage  with  the  bloirk.  The  combined  block  and  console  are  now  ftM 
to  rotate  about  the  hinge  i)in.  By  pulling  on  the  operating  lever  tte 
block  and  cimsole  rotate  to  the  left;  the  finger  F  strikes  against  Hi 
recess  in  the  toothed  sector,  the  shock  loosening  the  emply  csml 
Further  rotation  causes  the  finger  through  the  tootned  sector  to  dMt 
out  the  extractor,  and  at  the  same  time  the  slope  on  the  hinge  pin  wift- 
draws  the  finger  out  of  its  recess.  Before  the  rotation  is  completed 
the  finger  leaves  its  recess,  becoming  disengaged  from  the  tooUici 
sector.  The  emi)ty  case  is  now  sulticiently  withdrawn  to  permit  of 
removal  by  hand. 

Tlie  gun  is  a(lai)ted  to  either  percussion  or  electrical  firing. 

The  percussion  firing  mechanism  is  self-cocking,  and  comprisesi 
tially  a  firing  pin,  sear,  and  trigger.  The  firing  pin  N  and  its  sprinf  • 
are  recessed  in  the  axis  of  the  block.  The  pin  has  in  firont  a  retracter 
spring  7>  to  keep  its  i)oint  fiush  with  the  face  of  the  block,  and  mrcv 
a  tail  P,  under  which  bears  the  sear  E.  The  sear  is  recessed  in  tt6 
operating  lever  and  rotates  about  an  inclined  axis  rf,  which,  1^  apio- 
jection  in  one  and  groove  in  the  other,  when  the  breech  meehanilBii 
locked,  forms  a  common  axis  with  that  of  the  trigger.  The  triffgwSil 
(lire(!tly  underneath  the  sear  when  the  block  is  locked,  anorotaM 
about  an  inclined  axis  e  fixed  in  a  bracket  bolted  to  t  tie  Ihoeof  tfel 
breech.    The  sear  and  trigger  are  provided  with  sprin|  i  wMA  Uvi 
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all  the  parts  to  their  initial  position  after  liring.  Pulling  the  lanyard 
(the  block  being  locked)  rotates  the  common  axis  of  the  sear  and  trig- 
ger, draws  out  the  point  of  the  sear,  bringing  with  it  the  firing  pin, 
and  the  latter  is  released,  liring  the  gun  as  soon  as  the  sear  ceases  to 
bear  under  the  tail  of  the  firing  pin.  Pulling  the  lanyard,  the  block,  not 
being  locked,  transmits  no  motion  whatever  from  the  trigger  to  the 
sear,  since  their  axes  are  not  then  common. 

In  order  to  fire  electrically  the  parts  constituting  the  firing  pin  and 
sear  are  replaced  by  insulated  conductors.  One  terminal  of  the  firing 
battery  is  in  contact  with  the  mount  and  the  other  with  an  insulated 
binding  post  on  the  face  of  the  breech.  When  the  block  is  locked  the 
conductor  in  the  operating  handle  makes  contact  with  the  binding  post 
on  the  face  of  the  breech  and  the  circuit  is  made  complete  by  a  button 
circuit  closer  held  by  the  operator. 

yomejtclaturef  Plate  I. 


Nurao. 
G — Console 

ParU.  1 

Name. 

Parts. 

5 

9 

3 

10 

1 
5 
9 
5 
5 

S— Tricicer 

K — Hinec*  i»ln 

B — Kx  tractor 

Y — BreiH!hi»lock 

J — Lockinir  stud  .............. 

A. — ODeratinir  lever 

L — Double  latch  .............. 

N — Firiui;  |)iu 

M_Ston  holtA  12\, 

R — Scar 

7    I 

THE   MOUNT. 


(Plates  III,  IV,  V,  VI,  VU.) 

The  mount  comprises  essentially  a  cradle,  chassis,  racer,  bedplate, 
shield,  and  training  mechanism. 

The  cradle  A  comprises  a  fixed  part  and  a  recoiling  part. 

The  fixed  part  consists  of  two  side  beams  c/,  connected  with  each 
other  by  a  central  transom  a  underneath  the  gun.  These  beams  have 
trunnions,  which  have  their  bearings  on  the  chassis  and  support  the 
weight  of  the  gun  and  cradle.  Projections  at  the  forward  and  rear 
ends  of  the  beams  furnish  points  of  attachment  for  the  piston  rods  of 
the  hydraulic  brakes  and  the  compressor  rod  of  the  recuperator  springs. 

The  recoil  parts  comprise  the  hydraulic  brakes  and  the  recuperator 
springs. 

The  hydraulic  brakes  an^  symmetrically  placed  one  on  each  side  of 
the  gun,  and  operate  in  identically  the  same  manner.  Each  brake  is  a 
solid  casting  and  comprises  a  front  and  a  rear  cylinder,  F  and  F',  each 
having  its  own  piston  and  rod.  The  gun  is  attached  to  these  brakes 
by  dovetailed  projections.  Directly  underneath  the  brakes,  at  their 
forward  ends,  are  projections,  />,  which  serve  as  abutments  for  the 
recuperator  springs,  r,  mounted  on  the  compressor  rod  K.  This  rod  is 
formed  with  a  head  at  its  forward  end  which  bears  against  a  projection 
in  the  side  beam,  and  at  its  rear  end  with  a  screwed  part  which  works 
in  a  long  nut  d  attached  to  the  same  beam.  This  arrangement  permits 
of  giving  an  initial  compression  to  the  springs.  Volute  springs  are 
employed,  separated  by  disks  which  prevent  them  from  getting  foul  of 
each  other.    Each  recuperator  has  ten  springs. 

After  firing  the  gun  and  brakes  recoil.  The  pistons  remain  immovable. 
Liquid  is  in  consequence  forced  from  the  front  to  the  rear  of  each  piston 
through  grooves  cut  in  the  cylinders.    These  grooves  have  a  variable 
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section  calculated  to  give  a  constant  resistance  during  recoil.  The  : 
formation  of  a  vacuum  in  the  front  cylinder,  dne  to  the  exit  of  the  ] 
piston  rod,  is  obviated  by  having  the  counter  stem  of  the  rear  pistoa  ] 
enter  this  cylinder  during  recoil.  The  return  to  battery  is  obtained  I 
from  the  power  stored  up  in  the  recuperator  springs  during  recoil,  the  ; 
hydraulic  brakes  regulating  the  return,  and  the  buffers  m  taking  up  \ 
any  shock.    The  maximum  extent  of  recoil  is  8.3  inches. 

The  chassis  c  consists  of  two  side  frames  of  cast  steel  bolted  to  the 
racer.  The  left  side  frame  has  cast  with  it  a  bracket  which  fomu 
clearings  for  the  training  mechanisms  and  a  point  of  attachment  for  the 
shoulder  piece  H. 

The  racer  D  is  a  cast-steel  plate  having  at  the  center  the  recess  ftr 
the  pivot  of  the  bedplate,  and  on  its  underside  the  upper  roller  path. 
The  racer  turns  on  24  conical  rollers  held  in  place  by  two  ooncentrie 
rings,  in  which  the  spindles  of  the  rollers  bear.  The  racer  is  proyidcd 
with  a  dust  guard,  S,  for  the  roller  paths,  and  a  locking  bolt,  O,  tx 
clamping  the  gun  and  mount  to  the  bedplate. 

The  bedplate  E  is  bolted  to  the  concrete  foundation.  Its  upper  ma- 
face  constitutes  the  lower  roller  path.  A  toothed  ring  is  attached  to 
the  bedplate  for  training  in  azimuth. 

The  shield  consists  of  two  side  plates,  a  front  plate,  and  a  hood,  bolted 
together  by  angle  irons.  The  shield  is  fastened  to  the  racer  in  front 
and  on  the  sides  by  strong  angle  brackets.  The  thickness  of  the  side 
and  front  i)lates  is  2.7  inches  and  of  the  hood  1.2  inches. 

Training  in  elevation  is  obtained  by  means  of  a  handwheeL  P,  whieh 
rotates  a  horizontal  shaft  mounted  in  a  bracket  on  the  left  side  JBrame 
of  the  chassis.  This  shaft  has  at  its  far  extremity  a  worm,  engagfaigt 
worm  wheel,  W,  which  rotates  on  the  same  shaft  a  piuionyB,  that  engages 
with  a  toothed  sector  attached  to  the  cradle.  A  friction  clutch  x>ennitB 
of  slight  displacement  of  the  elevation  during  recoil  and  prevents  iiqaiy 
to  the  parts  from  shock. 

Training  in  direction  is  given  by  a  handwheel,  J,  which  works  a  worn 
on  the  same  shaft.  This  screw  rotates  a  worm  wheel  on  a  vertical  axis 
having  at  its  lower  extremity  a  pinion,  L,  which  engages  with  the  toothed 
ring  on  tlie  bedplate. 

The  sights  are  very  simple.  The  breech  sight  consists  of  a  vertical 
bar  and  a  crosspiece  attached  to  it.  The  bar  fits  in  a  socket  attached 
to  the  cradle  and  is  operated  by  a  pinion  engaging  with  a  rack  on  the 
bar.  The  bar  has  a  scale  of  equal  parts  in  millimeters,  gradnated  os 
it.  The  crosspiece  is  graduated  in  millimeters  and  deflection  is  gives 
by  a  milled  head  and  screw.  Its  upper  surface  is  intermpted  l^ft 
small  indent  forming  the  open  sight.  The  front  sight  is  a  piece  d 
pointed  iron  fastened  to  the  (!radle. 

The  training  mechanisms  and  sights  are  on  the  left  side  of  the  gii% 
and  are  readily  operated  by  one  man. 

AMMUNITION. 
(Plate  Vm.) 

The  ammunition  is  fixed,  and  is  contained  in  a  metallic  eartridie 
case.  Tliis  case  is  of  brass  drawn  out,  and  is  recessed  in  its  hesdir 
percussion  or  electric  primers. 

The  powder  is  either  smokeless  B.  X.  or  brown  prisn  itic.  A  nte- 
iug  of  black  powder  is  required  with  the  former.    T    »  prqjeeueil 
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forced  into  the  open  end  of  the  case  as  far  as  the  rotating  band.  The 
projectiles  are  of  three  kinds— ordinary  cast  iron,  chrome  steel,  and 
shrapnel. 

The  i)latc  shows  the  operations  used  in  forcing  the  projectile  to  its 
seat  in  the  case  and  one  of  the  cases  already  fixed. 

The  following  are  the  principal  particulars  with  respect  to  the  gun 
and  mount,  furnished  by  the  Schneider  Company : 

Weight  of  gun tons..  3.2 

Leugth  of  guu inches..      236.2 

Length  of  gun  in  calibers 50 

Weight  of  projectile pounds..        48.4 

powder  charge,  brown  prismatic do 26. 5 

Powder  charge,  smokeless  B.  N do 18. 2 

Weight  of  loaded  cartridge  case do 87 

Initial  velocity  using  brown  prismatic feet  per  second..  2,346 

Initial  velocity  using  B.  N.  smokeless do 2,658 

Thickness  of  iron  plate  that  can  be  penetrated  at  muzzle  with  initial 

velocity  2,658  feet  per  second inches..         12 

Weight  of  mount  without  shield pounds..  6,280 

Weight  of  shield do....  8,710 

The  programme  adopted  for  the  test  of  4.72-inch  rapid-fire  guns  is  as 
follows : 

Each  gun  to  bo  carefully  examined  by  the  Board.  The  number  of  parts  of  the 
breech  mechanism  in  each,  their  strength,  simplicity,  and  certainty  of  action  to  be 
noted;  also  the  eiise,  safety,  and  certainty  of  the  breech  mechanism  as  a  whole. 
Note  especially  the  action  of  the  tiring  pin  and  extractor,  and  the  maximum  outward 
poeitiou  of  the  cartriilge  when  it  can  be  pushed  home  by  the  breechblock.  During 
this  examination  20  rounds  to  be  tired  at  will  from  each  gun. 

VELOCITY. 

Five  rounds  to  be  tire<l  for  velocity  from  each  gun  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  tired  at 'each  range  of  1  mile  and  3,000  yards,  the  same  eondi- 
tionn  of  aiming  being  repeated  at  each  round  with  the  guns,  respectively,  and  the 
mean  deviations  determined. 

RAPIDITY. 

Determine  the  nunil>er  of  rounds  that  can  be  fired  in  3  minutes,  noting  carefully 
daring  the  tiring,  aud  especially  at  the  termination  of  the  test,  the  condition  of  the 
guu»  as  reganlH  heat  and  ease  and  certainty  of  action. 

Two  <letachmeut8  of  meu  to  be  used,  the  tirst  to  be  relieved  in  1  minute  30  seconds. 

The  above  test  to  be  repeatiMl  if  found  necessary  by  the  Board. 

RAPIDITY    WITH    ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000-yard  and  1-mile  targets; 
also  10  aimed  shots  at  targets  in  same  line  and  ranges  of  500  yards  and  1,000  yards 
alternately ;  also  10  aimed  shots  alternately  at  targets  at  about  500  yards  range, 
placed  about  75  feet  apart. 

TEST   OF   SURAPXEL. 

.■Igainst  steel  plates. — ^Two  shrapnel  of  each  kind  to  be  fitted  with  Frankford  Arsenal 
sensitive-point  fuses  and  fired  to  burst  while  passing  through  a  screen  placed  in  front 
of  a  l^-incli  rolled-steel  plate  located  about  150  feet  from  the  gun,  the  effect  on  the 
plate  of  the  fragments  to  be  noted.  The  charge  in  above  test  to  be  such  as  to  give 
»  muzzle  velocity  equal  to  the  remaining  velocity  at  1  mile  when  full  charges  are 
ui!^d. 

For  difpersion. — Three  shrapnel  of  each  kind  to  bo  fitted  with  l^Yankford  Arsenal 
sensitive-point  fusee  and  firea  to  burst  while  passing  through  a  screen  placed  about 
100  f«*et  in  front  of  the  1,000-yard  target,  and  the  number  of  hits  and  their  character 
ma  regards  penetration,  etc.,  to  be  observed. 
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CANIJSTER. 

T^yo  canister  of  each  kind  to  l>o  iirod  against  a  l:^-incli  rolled-steel  plate  to  l>e  located 
about  'SOO  yards  from  the  gun,  and  effects  on  the  plate  to  be  noted;  also  two  canis- 
ter of  each'  kind  to  bo  lired  a^^ainst  a  screen  26  by  20  feet  located  about  100  yards 
from  the  gun,  the  number  of  hits  at  each  round  to  be  noted. 

«AI»II>ITY   WITH   ACCURACY   AGAINST  A    MOVING  TARGET. 

A  boat  on  whicli  is  placed  a  suitable  target  to  be  towed  across  th«'  line  of  Hre  at  the 
rat<'  of  about  (»  miles  an  hour.  While  within  ranges  of  from  500  to  2,0(M)  yards  earb 
gun  to  be  tired  aimed  shots  as  rapidly  as  possible  for  3  minuteSi  the  number  of  hits 
to  be  noted. 

1)1' ST. 

The  mechanism  of  each  gun  to  bo  exposed  to  a  blast  of  fine  dust  in  such  manner  m 
to  insure  its  being  uniformly  and  etiually  covered  with  the  dnst,  after  which  20  ronnds 
to  be  lired  from  each  gun  as  rapidly  as  possible. 

UUST. 

Five  rounds  to  be  fired  after  the  mechanism  of  each  gun  hua  been  rnsted  in  a 
thorough  and  uniform  manner. 

KXCRSSIVB  CHARGES. 

Each  gun  to  be  fired  five  charges  with  gradually  increasing  pressoreSy  the  maxi- 
mum being  about  33^  per  cent  above  the  service  pressure. 

DEFECT! VK   CARTRIDGES. 

Kach  gun  to  be  tested  with  defective  cartridges  in  the  same  manner  aa  is  uaual  in 
the  trial  of  small  arms. 

ENDL'RA2^CK. 

The  guns  which  successfully  pass  the  above  test  to  l)e  fired  100  ronnda  for  endur- 
ance, during  which  the  general  efficiency  of  the  gun  and  its  mount,  alao  the  regularity 
of  action  of  the  fuses,  will  be  carefully  observed. 

If  at  any  time  during  the  test  a  gun  shows  a  markeirinferioiity  aa  compared  with 
the  others,  the  test  of  this  gun  will  be  suspended. 

The  test  in  accordance  with  the  above  programme  was  oommenoed 
November  19,  1894.  Commandant  Kreyder,  of  the  French  army,  was 
present  thioughont  the  test  as  a  representative  of  the  manufactarers. 

Tlie  action  of  the  mechanism  in  manipulation  and  deliberate  firing 
was  satisfactory.  The  number  of  parts  of  the  mechanism  is  61,  inclad- 
iug  9  springs.  This  number  is  greater  than  is  nsaally  foand  in  the 
best  modern  mechanisms  for  rapid-tire  guns.  The  use  of  two  levers  in 
operating  the  breechblock  is  a  source  of  some  confosion  except  in  the 
hands  of  a  well-trained  operator.  The  extractor  has  very  little  sur- 
l)lus  power  over  that  required  under  normal  conditions.  In  an  emer- 
gency this  might  be  a  source  of  some  difficulty.  Its  action  is  simply 
to  loostfn  the  case,  after  which  the  latter  is  withdrawn  by  hand.  In 
order  that  the  (extractor  may  move  forward  with  the  rim  of  the  cartridge 
in  loading,  it  is  necessary  that  the  breechblock  be  wide  open  and  held 
in  this  position  by  the  hand,  otherwise  the  extractor  will  stop  the 
cartridge  before  its  head  rea(!hes  the  face  of  the  breach,  the  block  can 
not  then  be  closed  and  the  cartridge  must  be  withdrawn  for  a  second 
trial.  1'his  <liiliculty  afl'e(*,ts  the  rapidity  of  fire.  At  the  termination 
of  the  ox)eration  of  closing  the  block  the  right  arm  of  the  operator,  as 
well  as  a  considerable  ])ortion  of  his  body,  is  in  rear  of  the  breech  of  the 
gun.  This  is  considered  by  the  Board  a  very  objectionable  feature  in 
a  rai)id-tire  gun.     it  is  particularly  objectionable  with  this  gon  finr  the 
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reason  that  the  extractor  guide  extends  to  the  rear  of  the  breech  about 
11  inches.  The  operator  in  manipulating  the  block  is  liable  to  stand 
close  to  the  end  of  this  guide.  If,  while  in  this  position,  the  piece  were 
discharged,  in  all  probability  a  fatal  blow  would  be  received  from  th^ 
guide  by  the  operator  during  the  recoil.  In  the  excitement  of  rapid 
tiring  the  events  as  above  noted  might  easily  occur.  Premature  explo- 
sion of  the  cartridge  is  prevented  (1)  by  the  retractor  spring  |>,  which 
keeps  the  point  of  the  firing  pin  always  flush  with  the  face  of  the 
block,  except  at  the  instant  when  the  mainspring  is  in  action,*  (2)  the 
pulling  of  the  lanyard  will  transmit  no  motion  whatever  from  the  trig- 
ger to  the  sear  until  their  axes  arc  coincident,  and  these  axes  can  not 
be  coincident  until  the  breechblock  is  closed  and  locked.  These  safety 
devices  appear  to  be  efficient  and  satisfactory. 

VELOCITY. 

The  highest  velocity  obtained  was  2,570  feet  per  second,  the  pressure 
being  3r),<;00  pounds  per  square  inch.  This  pressure  was  somewhat 
greater  tlian  the  standard  for  the  gun ;  the  charge  was  therefore  reduced 
from  18  pounds  12  ounces  of  French  smokeless  B.  N.  powder  to  18 
pounds  8  ounces.  With  the  latter  charge  the  pressure  was  reduced  to 
about  33,000  pounds,  and  the  velocity  to  2,537  feet  per  second. 

ACCURACY. 

At  1  mile  range  the  mean  vertical  deviation  from  thecenter  of  impact 
was  2.3  feet,  the  mean  horizontal  deviation  1.88  feet,  and  the  mean 
deviation  2.1)9  feet. 

The  target  is  shown  on  PI.  IX. 

RAPIDITY. 

The  number  of  rounds  fired  in  3  minutes  was  19,  of  which  8  were  fired 
in  the  first  minute.  The  gun  was  served  by  2  officers  and  5  men.  The 
officers  operated  the  block  and  fired  the  gun;  4  men  served  ammu- 
nition and  inserted  the  cartridges  and  1  man  took  charge  of  the  empty 
cases.  The  rapidity  was  noticeably  aft'ected  by  the  lack  of  power  in 
the  extractor;  by  the  fact  that  it  was  necessary  to  push  the  projectile 
well  up  into  the  rifling  in  order  to  close  the  block,  making  the  latter 
I)art  of  the  block's  motion  somewhat  difficult ;  by  the  necessity  of  keep- 
ing the  block  open  to  its  fullest  extent  during  the  insertion  of  the  car- 
tridge, and  by  the  care  required  before  pulling  the  lanyard  to  insure 
that  the  officer  operating  the  block  was  out  of  the  way.  During  the 
test  the  nuts  of  the  elevating  friction  clamp  became  loose,  causing  a 
delay  of  10  minutes  to  tighten  them.  After  this  had  been  done  and 
during  the  remainder  of  the  test  there  was  a  tendency  of  the  gun  to 
increase  its  elevation,  which  was,  however,  controlled  by  the  operator. 

DUST. 

For  the  dust  test  the  mechanism  was  thoroughly  cleaned  and  lightly 
oiled  and  breechblock  closed  and  locked.  The  breech  was  then  sur- 
rounded by  a  woo<len  box  with  a  curtain  in  front,  which  was  tied  around 
the  gun.  On  the  box  was  a  hopper  containing  about  two-thirds  of  a 
cubic  foot  of  finely  pulverized  sand.  The  dust  runs  through  a  slpt  in  a 
wooden  pipe  to  which  is  connected  a  pipe  from  a  blacksmith's  bellows, 
by  which  means  the  dust  is  blown  with  considerable  pressure  against 
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the  breecli.  The  bellows  was  pumped  8  minutes,  about  half  of  the  dust 
bein^  used.  On  opening  the  box  the  breech  was  found  thoroughly 
covered  with  dust,  which  had  also  penetrated  all  of  its  parts.  The 
hands  only  were  used  in  cleaning  off  the  dust  until  the  block  was  opened, 
when  a  gun  six)nge  was  used.  To  open  the  block  it  was  found  neces- 
sary to  disconnect  the  extractor  from  it.  This  was  accomplished  by  lift- 
ing the  finger  by  means  of  a  wire  from  its  engagement  with  the  toothed 
sector.  Tlie  block  was  dismounted  from  the  console  and  the  dost 
brushed  oft*.  The  chamber  and  bore  were  wiped  out  with  the  gnn 
sponge,  and  the  sponge  was  used  to  brush  the  dust  out  of  the  breech 
threads  and  extractor  guide.  Total  time  required  for  the  above  opera- 
tions and  to  fire  5  rounds,  41  minuter  and  44  seconds. 

DEFECTnrE   CABTBIDGES. 

But  one  defective  caii;ridge  was  fired.  Before  the  test  the  gun  was 
thoroughly  cleaned  and  oiled.  The  case  was  prepared  by  filing  four 
slots  obliquely  through  the  edge  of  the  rim  at  an  angle  of  about  4(P 
with  the  axis,  so  as  just  to  touch  the  cavity  of  the  case.  The  slots 
being  at  the  extremities  of  two  diameters,  at  right  angles  with  each 
other,  the  cartridge  was  placed  in  the  gun  so  that  the  solid  part  of 
the  head  came  opposite  the  extractor.  Upon  discharge  a  large  quan- 
tity of  gas  escaped  through  the  block,  being  blown  about  100  feet  to 
the  rear.  The  console  latch  was  unlatched  and  the  block  was  slightly 
rotated.  The  block  could  not  be  opened  by  hand,  but  required  blows 
on  the  lever  by  a  mallet  to  rotate  it.  After  rotation,  the  block  was 
withdrawn  by  blows  from  the  muzzle  with  a  rammer.  The  claw  of  the 
extractor  was  found  broken  oii',  rendering  the  latter  nnserviceablei 
The  fracture  was  covered  with  brass,  showing  that  the  extractor  had 
been  broken  by  the  escaping  gases.  The  holes  in  the  slots  of  the  car- 
tridge case  were  increased  to  about  ^inch  diameter.  A  wedge-shaped 
imprint  of  each  slot  covered  with  brass  was  found  on  the  fiEK^e  of  the 
breechblock. 

RAPIDITY  WITH  AOOUBAOY. 

Before  th^s  firing  a  new  extractor  was  made  to  take  the  place  of  the 
one  broken  in  the  defective  test.  For  combined  accuracy  and  rapidily 
a  single  target  of  10  rounds  was  taken  at  1  mile,  resulting  as  follows: 
Mean  vertical  deviation  from  center  of  impact,  1.85  feet;  mean  hori- 
zontal deviation,  2.05  feet ;  and  mean  deviation  from  center  of  impact^ 
2.76  feet.    The  10  rounds  were  fired  in  4  minutes  and  8  seconds. 

DEFECTIVE   PBIMEBS. 

The  "  blowback"  or  defective  primer  test  was  made  by  thinning  the 
metal  of  the  ])riniers  sufficiently  to  insure  that  the  primer  would  break 
at  discharge  and  allow  the  gases  to  penetrate  into  the  mechanism.  One 
round  was  iired,  resulting  in  the  blowing  out  of  the  firing  pin  and  the 
twisting  and  bending  of  the  firing- pin  spring.  To  resume  the  flringsil 
was  necessary  to  provide  a  new  firing  pin  and  spring. 

EXCESSIVE   PBESSUBE. 

As  the  presRuroa  required  for  this  test  could  not  be  obtained 
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B.  N.  smokeless  powder,  Du  Pont's  sphero-hexagonal,  A.  F,,  lot  3,  was 
used,  the  chaigc  varying  from  12  pounds  to  17  pounds.    The  high] 
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sores  obtained  were  as  follows:  42,000  pounds,  50,286  poands,  and 
53,489  ])ounds  per  square  inch.  No  accident  of  any  kind  occurred  dur- 
ing this  test. 

As  the  Board  considered  that  a  sufficient  knowledge  of  the  Schneider 
mechanism  had  been  obtained  by  the  experiments  above  enumerated, 
the  further  test  of  the  system  was  at  this  point  suspended. 

CARRIAGE. 

With  the  exceptions  noted  in  the  rapidity  test,  the  working  of  the 
carriage  throughout  the  firing  was  satisfactory. 

Frank  H.  Phipps, 
Major  J  Ordnance  Department^  U,  8,  A,y  President. 

Frank  Heath, 
Captain^  Ordnance  Departmentj  U.  S.  A. 

J.  C.  Ayres, 
Captain  J  Ordnance  Department^  U,  8.  A. 

William  Crozier, 
Captain,  Ordnance  Departmentj  U.  8.  A. 

The  Chief  of  Ordnance,  United  States  Army, 

Washingtonj  D.  0. 
(4066— Euc.  10) 
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'! round,  from  November  19, 1894,  to  Januaty  i,  1895. 
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AgroBtqauiUty  of  uu- 
6u  rnod  gralneof  poir- 
drt    fausd    in  front 


of  pairder  aniTtlanie 

Tfi««  <  >  nearly  a*  much 
■iDDkgwithUil*|H>«- 
der  ait  with  erduuu'y 

No  emptying  bola  ia 
tbe  cyliodna. 


tbeiliariliifOrdDa 


APPENDIX   SO. 

Itn-oril  ••fjlrln.j  Kith  .W,n<rW,T  J.r.'-inoA  rxpld-Jirr  utin  at  &in./i;  Itook  Vrov 


ttam 


■■I'  a.***/ 

-  \  s,M9f    "'  '"■'™ 


/  2.M7I 


I  a.  ubI 
1  a.BMf  ■- 
2,  ua) 


l':!S), 


lOinnLby    . 
eiahL 


TRIAL   OF   SCHNEIDER   4.72-mCH   RAPID-FIRE   GUN. 

MiHrf,  from  Xorember  19,  1894,  to  Januarn  4,  1S95 — CoatiauwI. 
IR  Freiwh  (nil  Hcrrlce  gnugH.) 


SpwIslnmarlfKnbiiiit  each  fin. 
in  flfeb't,  Hcuttsduu  at  tngai 


iiiii 

i4-Ji 

li 

|lHl 

til 


lug    4    (wmprewiliHI 

oyTindsra  (acliDeidBr) 

ridge  cue.   Prauan 
irauEo  for  flflld   gnu 

Flrrd   lAto   und  batt 


UDk  tnreet  4  fnt  3  Ini 


fnt  3  InchH  lielow  so'l  a 


S  insbes  tight  of  canler. 
, ..  „,  a_ ^.  ^„  largBt 


Sound  SI  flnt  t 


lertliuil  oomrr   ol 

Elevitlon  Terlflnl  uoh 
time  by  qiudnut. 


From  L-eater  of  tar- 


^1 


..s.im.. 

'.'.-i.mv,'. 


niint l.BM 

Msan  deristlon 
from  cmter  of 
Impact 3.g2S 
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iiiDh  b(     IPnnrb 
hoi*.        jpioee)- 

Ilon. 
lufl. 

ifii. 

K„. 

WMghl. 

EJnd. 

Wcifhl, 

I>«.  M 
Sh.  is 

»«.   » 

Bw.  ao 

!>«.,    UK 
Bee.   20 

!»«■.   IW 
JW.   10 
11*0.   UD 
Dm.   m 

Dec.   M 
Dee.  » 
Dw:.  ao 

Dk.  » 

11 

n 
» 

M 

3fl 

W 

u 

40 
47 

>i 

18     « 
U     4 
U     « 

18     * 
18      t 
18      1 

18      « 
18      8 
18      8 

18     8 

1 

S 

3 

1 

Liu.  Ot. 

48      8 

«8    a 

:: 

Feel. 

lpA"«. 

1 

48      8 
48      8 
48      8 

1 

t 

48      8 
48      8 

48    a 

48     8 
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411      8 
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_ :;i 
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18      1 
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Grvuid,  from  Noremiber  19,  1804,  to  Jimuarg  4,  ISOO — Continueil. 
tat  gnu  tat  nfddltjr,] 


L  Cmm- 

XmoIL     tec 


ji;ner»l  iBiuiirk*. 


Cn  tho  plue  of  nCrlklne- 


tally  tu  null  lovTBrd.    Qnn  flcrred 

liy  Z  offld-n  anil  Muan.  4  man  to  Hflrvo  Buir  iiixortlljit  urtridsx  and  I 
t«t11ipoaeuriLii<<inptyeaaoit.  LleuMiianta  I'>-ok  and  Rnuck'H  oniT- 
Hted  tliu  Uook  anil  IFrrd  tb>'  euii. 


cartridKO  i<  II  ,. , „ , , 

tliBliIuckofli'uilitHciilt.    It  Immiwiuiry  In  order  that  tin  fxtravtor 
mavTuavararvanlirllhtllurlniorthDrarlrliln  In  ImmtiHtliat  tlii> 
~       iKandlicldliTtheiiiuKl,  otherwlMi  UiiK-i- 
■      ■    -      ■■  ■■      ■  ■       tliofaroof  tlH- 


bievehblw'k  lie  oiirDi'ii 

trattorwill  atoji  tliu  vnrlriilSH  lii^l . .  _ __ 

brpecb;  tlio  blui-1c  can  nottni^n  beclmril  onlt,  nnci  t)ie  lArtriilj^i'inniii 
be  pnUed  back  and  tlir  brvMli  o|H>ned  widn.  Tim  alow  tlrlniF  dorliiK 
the  iMtiinliiiiti-awasdiienartlBlly  lothia  uiiae  end  pBrtlaUy  to  lliu 
■tiffinirk<ngorblo<^kfn>mn>nllnE. 
At  Uie  eighth  round  Iho  lowch  at' tSa  Run  dropiwd  aeieral  invh>-s.  and 
tliB  flriug  via  atopped  tu  ciamiue  Lhi)oaniaK>',  Thx  nnw  liolillug  tin 
elsTBtlnji  filctlon  clamp  Imcamu  louat',  inuatnc  a  dslay  of  aliuut  10 

During  the  remainder  of  tbo  tlrlnK  ilip  *levHtion  grailoally  Inimssod 
protnbly  llirutigb  about  fi^'.  but  tlie  ulevation  wee  adjuritwl  vltjlo  th'i 
Bring  vw  ta  prucrvBe. 

One  feature  of  the  nreocli  mechan lam  which  1*  thon;:ht  particularly  ob 
jBctlonablo  la  tbo  extractur  guide.  Thla  guldr.  uf  mzlnncular  iroM 
eeotluu  Bod  open  at  tbe  top,  oitenda  to  the  rear  of  the  bner^  abont  lli 
IncbM.  Aaaconeeciuuni'athiioannoiiMroiienittoutliebrei-cliDivchiin- 
laiu  baa  tuatand  so  cloaelDUineitriv-ti>ri[ulde  that  ltiiini'c:r*Hiu'v  fur 
Mm  lojump  well  outoftbii  way  tournldbi'ruuatmrkliytlie  tatter  wlion 
tbe  giia  recoil*-.  Sbould  t  li«  plei-e  b>^  dlacliarKod  before  bo  in  t  bus  well 
out  of  ilie  way  (eltberthniUBn  forEi'lfuliie«Bou  hie  iwirt  iir  oii  thii  iiart  of 
tboono  whopulla  tin  lanyard,  due  to  lliv  axiltnuont  of  rapid  liring)  be 
would  In  ell  probabilily  In  killed  by  the  blaw  reueived  In  tlio  abdoiueii, 

Kumber  of  rouTida  Unol  lu  1  mliiutL>,  i. 


I 

=  1 


iii 


The  brsecb  inecbar 


duatlnc 
by 


„      In  ordiT 


01  waa  thnr 


uglily  ol 


oaned  and  lightly  olleil  befc 
111  tbe  brerch  w»  aurrouDd 


la  tl«lar 


ilud 


gun.  On  the  box  wait  a  biipiieri^onlaliduL' about  twu-tblrdHoraiiiblo 
foot  of  Tury  tluoly  piilvcriied  umrl  frum  the  Hand  butt.  Tbe  dnst 
runs  tbrouuli  a  aloe  liitu  u  woiHltu  plpo,  to  nhirh  1h  t'onuvcttd  a  pipe 
ftom  the  blackiniltb-Bbap  lipllotra.  bv  wblcb  muanx  the  duat  ia  blown 
with  rooaldembla  preaaurK  aealiiat  tiiebrci'ch.  Ilellowa  pumped  dnr- 
lugSmlnuieH;  anty  nlwiit  linlf  uf  tliuduat  niied.  (In  raiuoTinR  the 
box  the  brooeb  w  ae  fuiinil  thoroii(,'blv  ouverod  wItU  dtut,  *lil»b  had 
alio  peneiralpd  nil  partaof  tlii'brKOPh.    Tbe  banila  only  wera  jiennlt- 

H-neopenud  thueiin  n|ionECvnii<ii>wiI.    Xln  blurlt  could  not  bo  openi<d 
wllbout  dlBBmneoIinjt  tEe  oilnntor  ftwo  It,  w'-'-"-  ~—  ■' —  •— 
using  n  wire  to  raiae  Uio  vertiral  bolt  n<      "      ' 
from  vngagumuut  In  the  r: 


._.    J  open  tbe  blocl 

conaoloand  diiHtWuali'^d  ofl- 

nith  the  uun  enonEo  and  tlin 

tbe  breocb  Ihn'Bda  and  uxinu 

Time  to  open  block  and  flm  5  n 


'ar  tbu  lilBBH  of  the  i-anaotil 
.,..  ItlaaiHantaf  dulBldoiK- 
r  ulhGTwiae  It  would  have  tnk«ii 


...jbloi^k  w 

I'bocbnuibi'rundbc 


wipi-d  oi 


Htconi  ofjiring 

i/ft  -Sc 

7.eiiler  4 

7Unch  rapid 

i:rc  „• 

.  at  Sanil'j  Hu-k 

f  UflUB. 

^ 

No. 
of 

Puwrter. 

iTniTOtn-. 

Ell.™tlOH. 

Itwlm- 
iqeoUl 
relDC- 

from 

IMk>» 

smi. 

Wolght 

Kind. 

W.lght. 

I8W. 

«u 

73 
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i 

17      0 

lAa.  Ot. 

'•"'■ 

IVMk 

1 

1                 10W4«' 

1 

i              1                     1 
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dttenpli, 
imddrKB- 


ina^bt. 


urlug  uf  ^guiDUta,  ul 


M 

il 
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preavDie  uf  Ilio  Orel 
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Seaa-d  of  firing  viitli  f^clintider  4. 7S-inah  rapid-fire  gnn  at  Samdjf  Sool!  /Vovtif 
(Oltleot  of  firing,  todi 


t>l|;lit.  Xhul,    height. 
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I.  from  .V-jreinber  19,  1S94,  ti>  January  4,  /S95— Coutinuwl. 


WlBd. 
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piw-p,  ».■ 

fl/ghV,"»" 

curlier-,  >u^h«*ftHl 
r.  MHind  of  prqlMUIn 

Mi 

1*1 1 

1 

A  .M«l  dUk  <»ntid^ 

rtdgxcuo.   Pnunro 

Nd.  2, 

iiil 

1I1J, 

Stmok  tarset  4  rceC  3  Inohsa  below  and  a  fwt 

»ill0lHMTBri.<.f«nlM. 

Struck  target  4  feet  1  Inobes  ticlaw  ud  e  reel 

h  ioebvt  riKbt  of  <»D»r. 
BaaQd  31  Ont  lo  count  od  Urget. 

tahget. 

Aimed  at  tbo  np|wr 
1ert-h«d  »«« "of 
iHgel, 

Etevatlim  TerlOcd  eufa 
Umobjqudnnt. 

Fr™.CDlerof(«- 

Fnm  Mater  of  Im- 

r-t. 

'1  — -|-sr- 

ill  Jill 

iii 

Oorj 

1 

r 

1 

Cmler  onn.i,act ;  ''"  ' 

AIm.b ft^uw 

Right 4.BS3 

Mean      vertlcl 
deTlallonrrom 
ceni«  of  In- 

M«DboHH)Dui 

24  "":'s:&  V  :;!:' 
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APPENDIX   26. 


Beoord  of  firing  with  Schneider  4,72-inch  rapid-fire  gun  at  Sandy  Hook  Proving 

[Oljectof  flzing,  to 


Date. 


I  No. 

i  of 
firo. 


Powder. 


Kiud. 


1894. 
Dw.  20 

1 
31  1 

IXm. 

20 

32  1 

Dec. 

20 

33  , 

Dec. 

20. 

34 

Doc. 

20 

35  . 

Doc. 

20 

36 

Dec. 

20 

37 

Dim'. 

20 

38 

Dec. 

20 

39 

Dec. 

20 

40 

Dt'c. 

20 

41 

Doc. 

20 

42 

Doc. 

20 

43 

De<-. 

20 

44 

Dec. 

20 

45 

Dec. 

20 

46 

Doc. 

20 

47 

Dec. 

20 

48 

De<'. 

20 

49 

De«-. 

20 

50 

A 


B 


a 


Woight. 


Prcjectile. 


Elevation. 


Kind. :  Weiglit. 


I 


Lbs.  Oz. 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 


8 
8 
8 
8 
8 
8 
8 
8 
8 


(0 


to 


O 


7jb$.  Oz. 

■    48   8 


48 
48 
48 
48 
48 
48 
48 
48 
48 
4K 
48 
48 
48 
48 
48 
48 
48 
48 
48 


I 

1891.     '('>! 
Drc.    21    ^to 

1 55 


'A 

a 

B 


IS       8  ! 


..     48 


8 

8 

I 

8 
8  ■ 

a 

8 

8 

8 

8 

8 

8 

8 

8l 
I 
8 

8 

8 

8 

8 
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mental 

veloo- 

ltv,275 

feet 
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mnzzlo 


Pn^More.  .  Pre«- 
per  square ,    sure 


Detlfc- 
inch  of      (French    \*^- 


bore.        ffauge). 


left. 


Feet. 


Pounds.     AtmM-  J*ointt. 
•  pkrreM. 


[Ol^Jectoflr 
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a4,/r0n  .VornHier  19,  1894,  to  Jatnanf  4, 1896 — Comtlnned. 
im  for  npldlty.] 


Gtiiwnl  FAinu'kA' 


Sit 


Find  M  nota  the  plan*  ef  MtlklBg. 

Slartad  with  bnwbUook  eloMd.  mAy  ta  nil  Uoyard.  Qnn  Hmd 
byIMBoeTiuulBnm.tiM&to  Mrra  md  Inurt  tha  nartridn  ud  I 
toillapoMDrtlieesiptriiHH.  Uaatnunts P«ok  uid  BoKgleg  onei- 
Btedthablork  and  find  tbsgim. 

It  \a  nuticMblo  ta  apmUnx  tba  bloak  tint  Iba  Mtnwlor  bu  not  MMh 
pawn.  ThontnllnsbBiiaaucinll  Midad  tnUuiUlnmrhnthe 
cutrUKB  !■  In  p1«oet  making  tha  latter  nart  af  tba  motton  «(  DiMbw 
the  block  oftuidltHcall.  It  1*  mcmhit  In  ordir  that  lb*  ntoaanv 
miyniOTstamtdwllhtherlnoftbaiiartrldaa  In  Innrtlnii  that  *ha 
bm^hlilurk  l>a  ui^onl  wIiId  •nd  held  bj  the  End,  otheniiH  tb*  ex- 


□■rtUI!;  to  tb 
oh  of  ill 


tb«lul2mliiut.'i 
Itlff  working  or  bl( 
AttheBinhthroufld 
tbe  Bring  vuatopped  to  axamlna  tba  saniaga.     . 
elevBtlDK  Motion  olamp  beoama  looia,  oaulng 

Daring  tba  nmalnder  of  tba  flilns  the  alaratloB 


ud^wrtiiST  to  tha 


probablx  tkniugb  abon 
fitlni  iru  t!i  pragraa*. 
Doe  feature  of  tbe  breael 


f  tba  gnn  dropped  aereral  laebea^  and 
Ina  tbe  caniage.    The  nbta  iHldlnc  tha 


gndnally  luanaaad 
■  adjMtaa  whUa  flw 
n  whieh  to  thnntftt  paitlanhrtj  A- 


_  It  of  the  way  (either  thn-. „ 

thr  one  who  pull*  the  lenriid.  dna 
M  i_  .11  ^-.i^vin...  1^  tnl.J  k 


would  In  aU  probaUUt;  be  killed  br  i 
Hamber  ornnud*  fired  In  I  ninale,  9. 
Kumbi-r  of  nrandi  And  in  I  mlnntaa,  1ft. 


operating  thai 
oTgnldatibtlt: 
~.bels|almakhj — ___  ___ 

dUobamed  bohn  bo  to  thna  wd 
■-■ anhtopartareutbaMitaf 

aWllliSirw 


tha  blmr  Moatved  t>  a 


The  brawb  Rieobanim  waa  thamAly  olaanai  and  UgUlraltoa  h 
-       inn.    InptdertodoatthenSSluMitomtkabwaerSaanmM 

n-ooden  boi,  with  ,,.■■---■-  -  - 


KDn,  On  theboiwuaboppaTee«tatnlngabontt»a4htod«araeaMa 
fuDt  of  ver;  fluBly  palTorlied  aaad  trim  tbo  alad  bntt.  Tho  dnit 
mna  throngh  »»tot  totoa  woaden  jipa.  toirbiafcia  niaBHtdajfaa 
from  tbe  bUckamitb^hap  bellowL&Al^Baanathadaatlablam 

IngSmlnutM;  on^abaotbalf  of  tbedBBtMad.  Om  !>■«  i  lug  tha 
box  tbe  breech  waa  foand  thoion^dj  outerad  with  dn«t^  vhleh  had 
aliuipeDBIralcdallBartaofthabTeeeh.  Tbo  handa  oolj  Tare  patatt- 
tMl  to  be  need  Id  clnnlng  off  the  dart  at  Bnt,  bat  whan  tha  Vaaeh 
waa    pen-d        ga      pongevaaaaed     TbaUoekooaldDot boopanad 


ech  h  rends  and  eittacto  reat.  D( 
pen  b  ock  and  fin  i  rouoda.  41  m 


APPENDIX   26. 
Record  o/Jinng  with  ScXneider  4.7S-inek  rapii-firt  gun  mt  Samds  Bo«t  7V«rf«f 
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[OIUMt  of  flrlBK,  to  tMt  tb*  (BM  At 


OU«rt<rfB>l« 

„J 

1.  .'        «  . 

:            1 

! 

OrOHfld,  from  Nort 
■f  defective  cartridge. 


TBIAL    OF    SCHNEIDER   4.73-INCH   RAPID-FIRE   OUN.  315 
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RmoIL 

Coun- 
re^U. 

Wind, 

Hon. 

Oeneral  remarlu. 

huJIu 

MeehMiUn.  thoroughly  cleaned  and  oUed  before  thie  tonnd.    The  t«r- 
tridge  case  wan  i>r.'-«red  by  Hlitig  4  alot*  obliquely  Ibrough  the  edge 
of  Iberini  at  an  ani;>e  of  about  4IH>  wiih  tbe  aileaoaa  Just  tulflnoh 
the  rarily  of  tho  cartridge  *ase.    The  elota  are  at  thoeilrfnitliva  of 
I  diamelcn  at  right  angles  nitli  earb  oilier.    Cartridge  placrd  iii  the 

&nch  gaasK.^  Ibroligh  Ihe  hlo^k  and  »B.?K»n  fully  100  feel  lo 

levrr  6y  a  mallet  lo  rofale  it.    When  fuUv  rotated  the  bloek  wae 
withdrawn  by  pounding  from  tho  muiile  with  a  ramnier.    The  por- 
tion of  the  eitrariiir  which  engagi'g  the  rim  of  the  cartridie  wao 
found  broken  off  at  the  horiaontariNirt.    Tbe  fracture  was  covered 
with  brHs.HhowingthatltliBdbeen  broken  by  tlieeeraping  ga«M. 

to  alwnl  1  Inch  diameter;  there  wm  n  wedge  nhiined  imprint  ofear.h 
alot  covered  with  braaeon  the  faceof  tbebrtoh^loek.    Tberewere 

y  with  n4>idlty  at  1  mile.] 


RonndST:  Sightlneiboli  «tmck tMrcet I fnol 
lUlDcbea  abovv  and  t)  feel  right  of  center. 


Center  of  Impact ; 

Below 3. 

Eight 6. 

Ueanrertloalde' 
vlatlon  from 
mntcT   of   Im. 

IfS^ 'horiioDtai 

Ueu  deviation 
from  Mnler  of 


blow  back  lest.] 


i 

1 

The  hlowbaek  was  se- 
cured by  thinnlnglhe 
metal  of  the  primer. 

The  firing  pin  w» 
blown   ont  and  tbe 

SB,.  —  "* 

1        1 

Hecord  of  firing  Ktlh  Schneider  d.lS-inch  rapid-fire  gnu  at  Santl;/  Hook  lYariwg 
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,.  J... 
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Wii,.i. 
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1 
111 

Special  remarkg  *boi<t  (w-h  tin.  nr-h  im  elTeot 

aiimiitJ0n  of  ponder,  saiind  at  projiwilla 
iu  HfBhl,  BCttoitag  or  ftsguienu,  att. 

OenorBl  rDmvkt. 

A  now  HrirK  i.ii.  aod 
preleuce  of  tlw  Ord- 

For  [h«  lloird :  Frank 
H,     Pl>ipp.,     M^or. 

^I'lTaA^''"^ 

HREECH  MECHANISM-SCHNEIDER      4" 
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PROGRESS  REPORT  OX  TRIAL   OF  CROZIER  10-INCH  WIRE-WOUND  B,  L, 

RIFLE, 

(6  plates.) 

The  Ordnance  Board,  U.  S.  A., 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  City,  January  11,  1896, 

Sir  :  The  following  report  of  the  test  of  a  10-inch  Crozier  wire- wound 
breech-loading  rifle,  made  in  accordance  with  instructions  contained  in 
the  first  indorsement  on  Ordnance  Office  file  3710  of  1894,  is  respectt'ally 
Bobmitted : 

Description  and  drawings  of  the  gun  are  on  file  in  the  Ordnance 
l>epartnient. 

A  progress  report  of  the  test  of  the  gun  was  submitted  on  November 
1,  1894,  after  77  rounds  had  been  fired  from  it,  but  is  included  in  the 
present  report,  which  covers  the  test  from  the  beginning. 

The  following  rounds  have  been  fired: 


Nomber 

1 
1 

Nombor 

Number 

Number 

Charge. 

of 

Charge. 

of 

Charge. 

of 

Charge. 

of 

ronnds. 

1 

roands. 

roands. 

roandff. 

1 
Pound*. 

Pound*. 

Pounds. 

1 

Poundi. 

80 

1 

240 

56 

266 

3 

283 

63 

;5u 

2 

242 

267 

2S0 

65 

160 

2 

245 

268 

293 

4 

180 
200 

2 
1             2 

250 
1          253 

270 

273 

14 

275 

•J25 

i             2 

254 

278 

230 

1             1 

255 

2 

279 

32 

238 

2 

258 

2 

280 

1 

Of  the  above  rounds,  20  gave  pressures  below  35,000  pounds  per 
square  inch,  14  between  35,000  and  40,000,  231  between  40,000  and 
4o,(X)0,  and  10  over  45,000  pounds.  The  maximum  pressure  was  46,000 
pounds.  The  designed  pressure  is  42,000  x>ounds  per  square  inch.  .The 
maximum  velocity  attained  was  2,123  feet  per  second  with  a  charge  of 
290  i>ounds  of  Du  Font's  brown  prismatic  X.  B.  powder,  giving  a 
^>ressiire  of  41,500  pounds  per  square  inch.  The  designed  velocity  is 
2,100  feet  per  second. 

Targets  have  been  made  as  follows: 

Aft^r  lU  rounds,  of  10  shots  at  3,000  yards,  with  3.04  feet  mean  deviation. 
Aft^r  107  rounds,  of  10  shots  at  1  mile,  with  1.8  feet  mean  deviation. 
Art<»r  12H  rounds,  of  10  shots  at  1  railc,  with  4.64  feet  mean  deviation. 
Aftor  189  rounds,  of  8  shots  at  1  mile,  with  1.89  feet  mean  deviation. 
After  189  rounds,  of  8  shots  at  1  mile,  with  2.29  feet  mean  deviation. 
Aft4^r  270  rouuds,  of  5  shots  at  1  mile,  with  1.95  feet  mean  deviation. 
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In  making  the  first  and  second  of  the  above  targets,  the 
pointed  by  means  of  marks  on  the  carriage;  in  making^  the  thi] 
fourth,  a  Scott  telescopic  sight  was  used  on  the  trunnion  of  thej 
with  the  tifth  and  sixth,  again  marks  upon  the  carriage.  The 
and  fifth  were  of  alternate  shots  so  as  to  insure  identity  of  condill 
riots  of  the  targets  are  inclosed. 

Star-gauge  measurements  were  made  after  67,  117,  188,  and- 
rounds.  The  total  enlargement  of  the  chamber  along  its  middle  hi 
runs  from  0.007  to  0.015  inch.    The  star-gauging  record  is  inclosfld 

The  breech  mechanism  is  of  service  type  except  for  slight  incrw 
the  size  of  the  block. 

A  test  for  rapidity  of  fire  made  with  the  gun  mounted  upon 
10-inch  experimental  Buffington-Orozier  disapx)earing  carriage  rem 
in  10  rounds  being  fired  in  14  minutes  42  seconds. 

The  gun  is  now  so  eroded  at  the  commencement  of  the  rifling  tl 
being  experimental  for  other  purposes  than  the  effect  of  erosion,: 
not  considered  judicious  to  subject  it  to  further  firing  without  Vm 
unless  it  be  considered  that  the  test  for  efficiency  and  stability  of 
system  of  construction  is  at  an  end,  and  it  is  desired  to  gain  knowh 
as  to  the  extent  to  which  erosion  can  be  allowed  to  proceed  will 
danger.  The  accuracy  of  the  piece,  provided  projectile  bandj 
increased  diameter  be  used,  does  not  seem  to  be  impaired.  Belioll 
l)ermitted  for  guns  built  under  ccaitract  for  the  Department  after 
rounds.    Impressions  of  the  eroded  portion  of  the  bore  are  forwui 

The  strength  and  endurance  of  the  system  seem  to  have  beenal 
dantly  proven  by  this  test.  The  design  does  not  indicate  as  p 
transverse  stiffness  of  chase  as  that  of  the  service  guns  if  it  be  asm 
that  the  wire  atlbrds  no  assistance  in  this  particular;  the  results  of 
test,  however,  indicate  that  such  an  assumption  would  be  erronsi 
since,  after  a  careful  examination  of  the  gun,  no  evidence  whatevar< 
be  found  of  a  lack  of  stiffness  at  any  part  of  the  bore.  If  special  aM 
tion  were  given  to  this  feature  it  is  probable  that  a  still  greater  stilk 
could  be  given  to  the  chase  without  materially  changing  the  desigi 

No  sui)eriority  of  theoretical  transverse  strength  over  that  rfl 
service  type  of  gun  is  claimed  by  the  inventor  for  this  system. 

The  designed  powder  pressure  is  ])laced  5,000  pounds  per  square  ii 
higher  than  for  the  service  type  for  reasons  which  he  states  about 
follows:  In  the  service  gun  the  elastic  limit  of  the  exterior  cylindAl 
reached  when  that  of  tlie  tube  is;  any  higher  pressure,  overstraU 
the  tube,  will  therefore  also  overstrain  the  outer  parts,  which  thai 
forth  will  cease  to  afford  tlie  designed  support  to  the  tube.  In  theil 
gun  the»large  reserve  of  strength  of  the  tube's  envelojie  prevents  fl 
condition  from  arising.  Kearly  the  maximum  theoreticsd  strengtti 
therefore  be  utilized  with  confidence. 

Further  alleged  advantage  is  based  upon  cheapness  of  constmdil 

The  following  is  a  comparison  of  certain  elements  of  this  gnn  M 
the  10-inch  service  gun  as  shown  by  the  tests  of  the  Crozier  aod  tl 
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type  10  inch,  as  far  as  they  have  proceeded,  that  of  the  type  gun  beiug 
still  iu  progress : 


Weigh  t tons 

Proj©<"tile pounds 

Charge clo. . 

Prefwuro  per  8<iaare  inch do. . 

Velocity feet  jxt  Hecond 

M  nzzle  energy foot-tons 

Kouuds  fired: 

Brown  powder number 

SmokeleHs  powder do. . 

Mean  charge : 

iJrown  powder pounds 

SniokeleMs  powder do. . 

Mean  pressure  per  square  inch do. . 

M  ax  i  mum  pressure  per  so  uare  inch.  .do.. 

Kiilargenient     along    middle    length     of 
chamber inches.. 


Service. 


30 

575 

250 

37,  COO 

1,»75 

15,550 

260 
8 

220 

115 

32,800 

61,000 

a  U.  UU3  to  0. 005 


Crosier. 


30 

676 

267 

42,000 

2,100 

17,560 

276 


40,800 
46,000 

0. 007  to  0. 015 


a  After  244  roundH. 

It  is  proper  to  state  that  the  type  gun  is  not  so  badly  eroded  as  the 
Crozier  and  it  is  still  in  condition  to  be  lired. 

Frank  II.  Phipps, 
Major  ^  Ordnance  J  departments  U.  S.  A.,  President. 

Frank  Heath, 
Captain^  Ordnance  Department,  U.  S,  A. 

J.  C.  Ayres, 
Captain^  Ordnance  Department,  U.  S,  A. 

The  Chief  of  Ordnance,  United  States  Army, 

Washington,  J).  C. 

Note. — By  authority  of  the  Chief  of  Ordnance,  Captain  Crozier  was, 
at  his  own  reciuest,  relieved  from  duty  with  the  Board  in  rendering  the 
above  report. 

(^710) 

ORD  90 21 
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[Note.— For  rounds  Noa.  1  to  68  of  this  fliM 
Record  of  firing  with  10-inch  B.  L,  rifle ,  Crozier  wire-wound  (weight,  07,*^(}0  poMmdi),W^ 


jNo. 
Date.  I  of  I 


Powder. 


Projectile. 


flro.|  Kind.    Weight.    ^^^^;^[      Kind. 


I 


1894. 
Oct.    5 


69 


Oct.    5  !  70 


Oct.    9 


71 


Oct.    9 


72 


Oct.  12     73 


Oct.  12     74 


Oct.  12  ;  75 


Lbs.  Oz. ' 

122    13f        1,300 
121    13i        1,288 
5     Ip:iiiter. 


!  245      0  I 


122    m         1,300 

121    13{         1,288 

5  '  Igniter. 


o 

"^ 

cT 

■^^ 

a       I  245      0  I 

u 

P< 

fl 

t« 

o 

ja 

o 
Pi 
a 
P 


:  124     13|'        1,821 

124    13{|        1,322 

5     Igniter. 


t^         574 


\  ^   K 


250      0 


129    13|!        1,374 

124    13j         1.321 

5     Igniter. 

255      0  . 


\J 


♦a 

ee 

a 

ao 

'C 


a 
o 
Ph 

5 


121    13|         1.305 

117    13i         1.258 

5     Igniter. 


240 


121    13i        1,279 

117    i:){         1,2G4 

5     Igniter. 


:  240      0 


<  119    13^         1,286 

119    13^         1,288 

5     Igniter. 


240 


Oct.  12 


Ort.  'J3 


r6 


S.I     119    \\\\         1,286 
"^  '     119    13i         1,288 


Pa 


5     Igniter. 


240      0 

119    13|         1.248 

119    13^         1.274 

5     Igniter. 

240      0 


575 


575 


Travel 
of  shot 
in  bore. 


I 


Elavil 
tion. 


Iiiiitm< 
,  mental 
*!  veloc- 
fty 

(feet). 


Pi«ssin| 

sqnsieli 

ofbMk 


o 
10    0 


275  feet' 
frmn  \ 
'    nttutie. 


276.1         10    0 


0  ■-...:  276.1 


17.1 

11,1 


{?:"• 


{  S;  a 


3l.fll 


-»«»{}:^ 


g;"^* 


I 
576      0 !  276.1 


570      8 


575      0 


575      0 


5 


-^*^\  2.014 


«M 


r,  »,m 


aoo+>i»; 

i 


10    0 


10    0 


I 


10    0 


10    0 


10    0 


r    J.  «« 

\     0.  MLM 


/  J. «." 

\     0.  3l.»i 


/  J. «. 


9km 


T.  »,• 
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topoH  of  Ulilef  of  Onliunoa  for  IWt.  pigM  SIS  to  SIT.! 

iHcl  JrirHdl,  al  Sand)  Hook  Proviiig  Oroumd,  fr«m  OebAtr  6,  t894,  to  F^hrmarf  18, 1896. 

■J.  t«t»rgnn.l 


Aflu  about  euh  Bra,  nob  i 


hA_i  «_  |.t„.-th  effect OD  pJocr, Bctionof  brerohUMhuF 
JSlL  lSJ  l^dfiS  i™.  ■"■".umptio,,  or  po.dw,  wnod  ol 
^JRJ  j     tiSi,  projsiitile  In  Hlght.  KatieriDE  of  tng- 


)  «• 
)  " 
)  " 
)  '• 
)  " 


I  inllDU  of  I 


oil  aililsil  (a  oj'IIiidfni  bvfora 


2|  mlloDB  of  oU  added  to  ejllBdan  . . 


■Bd  iBta  uad  tatt  S«.  1, 

muOiTliBdn. 

M.WB  amp  w  rf  MM. 

B.  Vhaakr,  OtOdidm  D»- 
rwtoMBt,  MsiatiKt  jaoalot. 
Eon,  in  tbo  pnwoM  of  tha 


Uill.F.B.Phlppt,On 
I>c«rtniuitidBpl.F.: 
OidiiHioBl>«pir&»Dti  Cut. 
W.  Ctoitsr,   CMmom  D»- 
pHtManl. 


Cnnicr    dlMqipfariD(    «>r- 

ObtDtatlDC  bktloB  winiofm. 

nradtoM. 

)LOM  oivpan  <tf  un. 

misMadoBtad  br uml a 

partoMallD  tba  ntMaes  of 
Ua  Bgni  <B  D&appwdW 
OnrlMM.  FnMDti  CdLK 
H.  Pwkcr.  OrdDBBoa  Dntrt- 
■mnt!  H4-0-B.LB.SitTl*. 


324 


APPENDIX    27. 


Ricord  of  firing  with  VMnch  B,  L,  riffr.  Crosier  trirc-H'oitnd  (weight,  Sfj^ 

[OlUvcl  of  I 

PowdiT.  Pnyectilf.  t^.* —  i  ' 


No. 
Ihltr.      f)f  ■».         ,. 


InMm-i 


J3  e    ofHbot     ./'„      vcloc-     aqnaretal 
vind.    Weight. '^S   iQbor©.    "'*°-        itv  of  bonLJ 


■V.I.-.. 

•lii:..    S      Trt 


.hill.    H      7!> 


I . 


t 

u 


Lbn.  Oz. 

111  y.\\  1,15A 

112  \a\  1.107 

5     I;ruiU'r. 

'J26      U 


I'.M)     l.'U  1.314 

iL'4    lai        1,1>U1 

5     1  Janitor. 


/.ft*.  Oz. 
'577      0    . . . 


!  ^    !    •jr».')    0 


Jan.    1)     8() 


Jan.    i)     HI 


I- 

s 


S 

X 


O 


129    i:u         L.'Ul 

I3r>    i:{i        1.402 

r>     I  igniter. 


2GG      0 


]:u    i.'u        i.3(M) 
r>     I;jnit<»r. 
2G6      0 


r.77      0 


(feet). 

270 /cet 
from 
InehM.     o      #     muzzU. 


I  I 


LiMit.  ! 


578      ()....    275. 270  .  1    36  \i  *''*^' 


I 


275. 270 


1    96  /2.0M 
^    **  \  2,<W7 


577      0    ....    274.970     1 


/  2.079 
:1  2,070 


r.  32.1 

V,  30i 


r.  2K'M 
V.  3I.SII 


r.  4ai 

V.  42.1 


r.  40,19 
V.  4a.4» 
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iHiIii),  Itatiriliel  Artenal.  al  Siindii  Hook  I'roring  l!round,clc. — CoDtiOQed. 


If 


IK 


IHt  nllniu  at  iiU  uldnl  to  the  cTllnd«r 
BiiTl  rw*m)Jr  b*row  aHnK;  M  pin  of 
li'^il  (2,328  iKimdii)  DD  rDuntdrwalKlit. 
liuii  nlBfil  iu  batury  wltli  t lie  valve 
poiDloc  Hi  tliB  xmall  ilot,  (boat  i  Inch 
liflow  Iha  *m>n.  Tlui  ranaf  lEg  kit 
liiiltrrwuruoiiillinliNlolf  Ware  Hrlog ; 
it  vH  piit  lu  ulMo  wlthmit  fkHl'sIng. 


„  IM» 

tfj  ■  ■ujcui  uliBOtUDg  o¥  mnui  owjeci 
■roDnd  It  uhI  tba  pinl  ilid  not  engage. 
Thn  •IsvBtlnE  tfar  »h«l  .InnipMl  !J 
jui'liD*  put  tliB  pdlDliT  <m  llrlng  Is  tlm 

nut  iin  the  mini!  rf  Ilm  IHrIi,™  rlamp 

■ifil  r..uinl, 
TlHi  Clin  rail  well  inrn  hoHery  frir  thii. 
vniiil.  u'ith  tUo  Kiinm  IhnittilDg  u>  b" 
font.  BiYiirn  «riiiz  nii  iron  wcjglil  ivu 
4imnEn1  In  «lw^tB  Ilia  rlglit  ntnlaliii 
]ahL  lull  hflHlrinff  hiiMJnjf  ithrohijoi] 
fIrliiE  lU'l  th«  ]>awl  fniled  la  riig«(B  ■• 
Vrrirr.  Left  IMtt  vnEOBril  In  tlis  but 
lihJriiM'UtliiiKitrli  TJialclllinm^rrap 
wax  ilail  In  nUti«bT  vlrp,  biill'elliiiran 
AriiiK.  Th.>  riEbl  Roh  Ifivtr  caDia  a 
williio  »l->..t  t  hi.h  ut  lh»  (.iiffer.    The 


""i""fi  Qii  ''"we"'  1%,  'ff «;"' 


Unit  a  all)[l)t  TnoUaa  1< 
tili^Tiitlnjf  wtaetl    and   1 

a(  llie  nilL 

4.mtnil(dhi>iifll<>.ler; 

l>3.SMiitiila  iwr  fiihle 
iDilDdra^  21.MlUuii.iirn 

ia.OUOei.piirninf  18M 
tnnBilTftilj.OOOfeiipL-n 


rc<i^ht. 


m  ur  feS." 
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Hecord  ofJiriugwHh  10-inck  B.  L.  rijie,  CToiierwira-u>ou»d  itrtigkltTf 
[Otiietliit 


1  ;aB   ariihot    r!^l  v«loe-     hiukH 

Kltiil.  Woight-ioailBbere.    '™'-    I     ity      ,      ofbcn 
I  5|  1  (ftA). 


lie  ml     i.stb 

1U     13]'         1.3« 
S     Igniter. 

lai      1,938 

lilj        I.33T 
b     Ifnlter. 

ae     D  I 

1*4   m\      1.SM 

114    I3f        1,503 


i  Is  =: 


i  m       1,376 
&  I  itnitvr. 


STB     0   ....  175.17 


CIS     0     12     ZTS.  ITO 


/rvm   ,  I 

'    BUiicIr.       fVm*  I 

I  1.8SS     T.ltuIM 


:ri,aM|      J.  M.» 


%  i«t      1.  ii.a 


(I.BS 
-I  2. 11- 
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MtKdi),  WaUnlM  jlrtenal,  *t  iSsMfy  Boidi  Propt»f  Grotrnd,  <(o.— Coatimied. 


uddiiK 

(loB. 

SdikIhI  nmarka  Hlwat  Dull  flrr,  RDchu 

GaMnlraawAi. 

KSSfS,"  "*•"'-'•"* 

«,/-., 

i  * 

ii 

Odd  lat  in  latUry  vitb  IbtiTBlTe  pslntsr 
on     mntrw,      SitntitiF     8—1    whttl 

-1 

jDDipol  11  iDvbM.    28.1MN  oappon  of 

,       3    

i 

hi 

God  rolMd  1  mitch  bv  biuiil  aorj  loadad 
liithe.iiU.MMh.  T-Jrn  pointer Jort 
■  little  el«n  trrow  clme  within  11 

1  5 

inehH  »t  belMr;;  tsItc  owmad  and 
•run  ™  wltbln  «  ii.nhf«.  T(mtaar«l 
OiBteet.    Ele»tlBg  KsarvhevlJompea 
»ln<il.ea.  Jl.OWiwppenof imnn^P 

OoD  Iwded  wIOi  till' pawl  eogKsed  lo  the 
■nth  nDlcb.    Painter  ou  amw.    On<< 
Rillon  of  oil  added  to  cylinder,    O.ili 
paua  wltbin  «  Inuhvi  of  Uitary.    Kni. 

III 

IB 

"SJrSl.S^WS: 

'       'i 

Neutf^  oU  mooted  tnncjl. 
inder,  and  «H  gaUoiu  of  too 

§•'■ 

birrvd    i4i   betlerr.      KlnveClnK  gear 
wheuljiuupedailnohr..   M,o(Ki™p|»™ 

Cnnni)  In  batory  with  thsTilre  pointer 

(U  pl^a). 

.       •    

=£8 

Eleratl^  ginn  bf  marlu  on 

B^^e  nnni  of  ir>bn>ai7  > 
It   galiona  o?  iso  oil  wae 

half  woy  betw«n  llie  •m.w  and  the 
dot.    a^VCd  .vppen  of  IgW. 

a-Bs 

! 

1 

ja,OM  coppers  uf  ISM .  .. 

Sair-  "'"■""'  - 

II 

Flrwi  In  rerlfj  ■  lut  of  pevder  preTioiuIjr 

II 

■SI'" 

proved. 

1 

^ 
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Record  of  firing  with  lO-inch  B,  L.  rifle,  CroHer  wire^wauud  (wtigkLe?^ 

[Ol^Ject  of  firing  totwt 


No.  — 
Date,     of 

fire.    Kind. 


Powder. 


Wei^lit. 


No.  of 
]»riHnii«. 


Projectile.      !      • ' 

■*;  J  Travel 
■£  g*  of  shot  , 
Kind.     Weight.;^  «  in  bore,  i 


Elvi-a- 
tlon. 


18:»r). 
Fob.  If)     88 


LbM.  Oz. 


Feb.  15     89 


Feb.  15     (K) 


Feb.  15  :  91 


Fob.  15     92  : 


Feb.  15     93 


'/"■ 


140 
137 


134 
5 


278     12 


140 
137 


9* 
'I' 


27H     12 


140 
137 


13{ 
5 


278    12 


140 
137 


I 


278    12 


140 
137 


278     12 


140 
i:i7 


1, 450 

J,  423 

IfOiiter. 


1.449 

1.424 

]{niit4.>r. 


1.449 

1.423 

I  filter. 


1,450 

1.421 

Igniter. 


1,450 

1.424 

Igniter. 


1,449 

1.424 

Igniter. 


Feb.  10    94 


c 

£ 


Fob.  HI    9.') 


'J78 

14(1 
137 


12 
13^ 


I- 

n 


1,450 

1.424 

Igniter. 


-- 


Lb9.  Oz. 

\  575      0 


575      0 


278    12 


140      9^  1,4.'>0 

137     I3j  1,424 

5  Igniter. 

27H     12 


Feb.  10    90 

140 
137 

■P 

1,449 

1.  423 

Igniter. 

27H 

12 

Feb.  ir,    97 

140 
137 

13i 
5 

1.  141) 

1.421 

liinitt  r. 

278     12 


'  lneh€9.    o       ' 


1 


275.170 


2    20 


Intra-  1 

menlAl ,  Pmsim  pw 

veloc-  ,  aquArFiBekl 

Ity  of  bore.    I 

(feet).  I  , 


275.170 


57C      0 


....   275.170 


677      0 


578      0 


275.170 


27b.  170 


,576      0    ....    275. 170 


I    1     677      0  ". 

X 


d5 


275.170 


I 


'  57t)      0 


2    15 


from 

muuie.       FvmA. 
J,  4LNI 

U.43.Mr 


2      5 


2      2 


2      2 


!  . 


10      0  :.... 


2      2 


275.170     1    58 


I 


575 

0 

....   275.170     1    68 

57,'» 

0 

....[  275.170     1    58 

,{ 


cm 


..-•• 


>0BE8S  BEFOET  CBOZIEB  lO-IHCH  WIKE-WOUMD  RIFLE. 
VattnUet  Anemat,  at  Sandjf  Hook  Froving  Grotimi,  ele.—CmtiwaeA, 


'«'■  ubovu.  u  f»(  rlcht 
i.>nii].luillollght«iwd. 


iHiiumilui:  KtHloD  .itluiim. 

I  ■"iinlcTWiiBlil,  11 ,003  pnllllllt. 
I'lnil  Bl  4.ii(u.yard  urn  I. 
Itulliiv  Uila  flrlnfl  lU  galhtiM  riT 

iMa  of  MSlnl  uil  ■dilM'tu 


TARIIBT. 
"  From  c«Dl«rof  impwit. 


<   i,=    :i   <    &    3  ■  j_ 

»w(,  «..*■«(.  it.  rm.' fttl.  Frtt.    FtH. 


'^Dii  n)aui>ti>l  on    Hurtlnjloii 
l«nViiT'!--.ii't  1 1.  Jii  l.y  mil?'.  Ii.juli 
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APPENDIX   27. 


Record  of  firing  with  lO-inch  B»  L.  rifle,  Cro»ierwire^mommd  (weight,  €* 

[Ulilect  of  llriBg.  to  iMt 


j       i  Powder. 

Date,     of 

flrt».   Kind.    Weight. 


Projectile. 


1895.   ' 
Feb.  16    98 


Feb.  16    90 

I 


Feb.  16  10«i 


Feb.  If)  101 


a 
B 

to 


Lb».  Oz. 
140  9^ 
137    131 


>'o.  of    ! 
prianis. 


Kind 


5 


278 

12 

140 
137 

I 

278 

12 

140 
137 

1 

Fob.  16  102 


Frb.  16  103 


Feb.  16  104 


LY«h.  16  io:» 


c     » 


3 
ll 


278    12 

I 

140      9^ 
137    13^ 
5 


o 


278    12  I 

I40"  oi 

137    13^ 

5  , 


1.449  j 
1.423  ; 
Iiniiter. 


1,451 

1, 424 

Ignit4}r. 


1,449 
1.423  I 
Igniter. 


1,449 

1.422 

Iguiter. 


1,449 

1,422 

Iguitcr. 


n 


>    o 

-a 

1 


278 

12 

.  140 

«*' 

1,4.'>0 

137 

^H 

1, 42:» 

5 

Igniter. 

278 

12 

140 

isi 

1.451 

137 

1.423 

1 

5 

IguiUT. 

278 

12 

ilo" 

13i 

1.453 

137 

1,423 

5 

Iguitvr. 

278 

12 

-1 1_ 


IM.  Oz. 
676      0 


■g?,  Tnvel 
-^  offthot 
in  bote. 


H 


575      0 


Iiwtra- 

ity     .off 
(feet). 


Inehu.  I  o      ' 


SBO/eet 
/roM» 
muaU. 


hmwix.  ' 


275.170     1    58    .. 


275. 170 


1    58 


I 


575      0 


577      0 


.'  275.170 

I 


!  275.170 


1    58 


'  576      0 


575      0 


I 


275.170 


1    58 


1    58 


275.170 


576      0 


576      0 


275. 170 


1    58 


1    58 


275.170     1    58 


■  «  •••  ..•..■••••■■' 
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ffaUrrliel  Jnmtal,  ai  Saadg  Hook  Proring  Gro»md,  etc. — Contluned. 

7M3,0IM  yuila.] 

■Wind.    ,  SP5i?J" 


lofbrenhra 


ill  r^Sw.'  1™,  •OMuinptlon  of  powder,  wnnd  of  I 
>i»i  I  mlMUle  la  ai(ht,  M«(UclDf  of  frac- 
"™-     I      meaU.eto.  I 


ilJe. 

laCloD 

framo 

Ur 

nUld 

nUt 

gBfrom 

HD- 

Uon  11 

r«mc 

"'«"""■■ 

-  -Inntliif  Matlim  prtBan. 

Find  atSMV-Tud  urnt. 

UnaUoB  clTMi  Iqr  Mananad* 
OB  alardBf  iwr  wkMi.  aad 
dlraMtoB    flv«B   tj  auk* 
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APPENDIX   27. 


liecord  of  firing  with  10-inch  B,  L.  rifie,  Crosier  wire-TOffmrl  (wei$ 


Powder. 


Pn)jcctilc 


No. ,  ,      —     -  -  '  —  '«^   Travel 

tin.'.   Kind.  1  Weight.      riUmH.      ^'"*^-  '  ^VeiKht  ^  5;  in  bow. 


Tnatru- 

<irt«       veloc-    flqi 
"*^"*-       itv.         - 

I  feet). 


Isi).".. 

I'Vi..  i.s  urn 


Xi»/».  ^>z. 


I 


140      9^         1,4.'>1 
137     13i  1.423  ! 


5     l;;nit»'r. 


Vvh.  Irt    lu7 


7       I 


•278    rj 


140      DA  1.450 

137     V4         1.4-J4 

r>    i;mit«T. 


278    12 


I'Vli.  IS    lOH     : 


I-Vb.  18    109 


Fob.  18   110 


i 


T 


140 
137 

27S 

MO 
137 


9J 
13i 

5 
12 

94 
13J 


1,419 

1.423 

I^iiitor. 


1.4:>0 

1.422 

I;rnilor. 


278     12 


'  I     -• 


Feb.  18  '111 


Fi-b.  18    112 


Ft-b.  18    113 


Frb.  18    114 


X 


ivb.  IS  ii:, 


1(0 

i::7 

27S 

140 
137 

27S 

140 
137 


13.J 
5  I 
12 

9.1. 

.) 
12 

9.\ 


t- 


I 
575      0    . 


I 


575 


1,450 
1.423 
Igniter.         ©    ^ 


1.4.'in 

1.420 

Ii^nittT. 


2:s    12 


ivb.  irt  m; 


Feb.  IS    117 


140 
137 

2TS 

140 
137 

j     27s 

Uo 
137 

27S 

140 
137 

M  iS 

1411 
137 


9'. 

l^A 

fi 

12 
9» 

i:;.\ 
5 

12 

9i 
13> 

12 

9^ 

13*: 

12 

9.\ 

13l 

5' 


1.451 

1,423 

l;:iiit<T. 


1.  I."i0 

1,424 

ifZiiitcr. 


1.451 
1.421 


1,4.">1 

1 .  423 

Ipnitor. 


1,450 

1.423 

Innitir. 


1.4:j1 

1.421 

lunitrr. 


27s     12 


.'»7."i 


rti'i 


^T'■l 


,N  I 


fSn/eet 
Quad,    from   : 
Inehfg.  I  °       *     mu/rfe.' 

275.170     1      U    / 


I 


575      0 


I 


275.170  ;  0    54 


J 

(   a4 


I      I 


.  576      0  !....   275.170     0    M 


J.«4 


0    ....    275.170  '  0    54 

I 


\    U.AI 


570      0  '....    275.170     0    54 


570      0    ....    275.170  '  0    54 


I 


570      0 


0 


275. 170  j  0    W 


2-15.170     0    &1 


0 


.    275. 170  ;  0    54 


I 


I 


0 


...    276.170  '  0    hi  I.... 

I  I 


570      0 


275. 170 


0    54 


0 


275. 170 


0    54 





A 
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f'altrrliet  Artttial,  al  SaHdff  Hook  I'roring  Ground,  eUi. — CuutiuuiMl. 


Sperlal  rmiarka  alHiiil  varh  flre.  aucta  na 
cHui't  on  pien-,  urtluu  et  linwili  mrclitn- 
iiiii.  I'tmauniptliin  of  pDwilpr,  sound  ur 
pn>JL-rtili<  In  aigtt.arntlBrinK  ot  trtg- 


»ltuck  tart:«t  1^  r«:t  ulwv  '.  8]  ti-n 


.0.5fo..tlwlow.  U  fort  rigbt. 
mivnlernr    |     Froni  ornler  dTIid- 


IS      g      5      ^       3    ^    3         3 
■Frrl.' n.   *■«•(.    Fl.   fWl.yrrl.   Frrl.    F^'l. 


ObtDTEttDB  MottoB  Miman. 
CDUDtemeiriit.  n.ON  pounilab 
Find  at  l-i^la  XaiftX. 
Aimed  b;  mcikt  Bade  va  Ibe 


a 

UWoontnorUM. 

u 

"'b'^iSw'"""'" 

-lulKODHtlirCrf 

nlMlBU 

Klrii.f  .onrtai'twl  by  tiiiiil.  S 
!■.  VwV.  iinliiuu™  U*t>art; 
rurt.l.lii  (liepri-wouortMl 

lliij  ^  II.  Piiiiiin.  OnliKM* 
Iiciurinivnt :  (hipl.  K.  Hanlka 
Urdsiuiui'  UspsrtineM  ]  VwtH 


APPENDIX   37. 


liecoid  of/iriHil  with  lO-iaol,   II.    L.  i 


LbM.Oi. 
[to     U 


nil  (iPeiffM.  67,S00  j>os«di) 
[iniJeitorilrtnE,Iol*i.[goL 


!73      0 
b     I 

?  I 


L37  yul     1.43: 

IM    lU'       1,3B! 


3  151' . 


iu  m     1,30.-1 

:■    Tsiiiiut. 


Kind.     Wright. 
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rvtiet  Anenal,  at  flamJy  Hook  Frofii^  Ormtud,  frvu  FehnMry  ST  lo  Jtfarek  6,  ISSS, 


ItlKbt,  <H«tUrlng  or  fnkgBH'nU,  pM. 

GflHinlmurki. 

StnirltUrRotsrHtbolaw.  ISrwtri^lit 

Slnick  U'etL  T  r»«l  S  Innlm  Ivluw,  ■  n-^  Irrt. . 

'^'hi."'*"  *"""""                •■  ■  "■  "" 

'™,'h..i^ht*  ■*'""'■" 

Hah..     ^ 

ttlrnrk  laricstll  frnt  l>«law.  I7|  fHIIsIt 

Ptann  of  fln  for  a  pntdU  wlodt^  In  S.T4 
■•'ili'aciD. 

;irA"K:,a""_-' ■**"'■"'■" 

ttlnirli  r>rE<'t3  fntS  InrlHwInlaur  ivnUr 

Bang".                 '"'"" 
■W,**  toBw™  of  inis  iihhI  Id  iiBnUD  l\. 
Aliii»laLIJiotui>l"IIl»a<l.'»ni»r»?uuiti>t. 

i.«.4aD<I.Up.lii]tiirofl1». 

StrarkUr^tTirHi  below,  It  Aat  right 

Slrwk  Urgrll  f*rt  hclnir.S)  n-«l  riKht 

StrDckUrgrtllt  rratlielow.llttetlen.    rir- 

APPENDIX   37. 
Eecoril  of  firing  ailh  lO-inch  B.  I.,  rifit.  Crazier  tpirt-wouiid  (tudfUflU 


Vowder.  Prr(t«tilB, 


.     S  I  IgnJler. 
51  TgniiBr. 


144   i:i|       i.sBn 

144     ISJ  l.SOH 

_  5  j  iRntli^r. 

urTJi      i,.w, 

144    i:il  ].^BS 

r.  ;  Ignil-ir. 

sua     uj 

~i4t"  liij!      i,.ws 
144  ni       i,r>ii4 


'!p  ...];= 


Preunra  per '  \ 


T.  4S.2n   1 

u,  4a,*M  ;■■■ 

(X41,4M   1 

y,io.iK  r" 
v,4o,SM  /■■■■ 

0.41.»»'l      . 

V,  *3,isa  r 


o,a.m  \ 

V,  41,  m  I 

T,41,]ll\ 
V,41.«M  /' 

V,tl.8M!f 
T.ll.M  I 

v.u.vnf 
o,4i.m\ 

T,  4).  W  I 
▼,**,»,/■ 

I 

O,  <L1M,I 
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«),  JVatervliet  Arsenal^  at  Sandy  Hook  Proving  (iround,  etc. — Continned. 
nraov  at  1  niilo.] 


il,  Sitecial  t'emarkn  about  each  Are,  such  as  cfTect 

rlh  ,  on  i»i«T«',  action  of  brecM  h  mechanism,  con- 

1  Hum pt ion  of  powder,  Hound  of  projectile  in 

ion.  Higbt,  scattering  of  fraginentH,  etc. 


General  remarks. 


TARGET. 

From  renter  of  target.  From  center 

of  impact. 

Vertical. 

^     i 

0            o 

Horiron-       y 
tul. 

w                      r 

Si       ^       < 

ical. 

« 

Hori 
til 

• 

zon- 
tl. 

Ffet.    Feet.    Feet.  Feet.   Feet.    Feet.   Feet.  Fe^t 


r».25      1.5 


1.375 


0.6 


O    or 

00.    mrXf 


2.  1J5 


1.35 


2.5 


♦)2ri 


1.0 


3.  lb 


ivir* i.tCi 


M.  7.'»      1 


2.  12.'.      .  1 


H.  75  I  2 


2.  125    1. 1 


t.  o 


1.5 


.87.'!    l.fl 


10 


3.  375 


1.625 8.4 


4.5 


2.  125  .... 


1.1 


The  throttle  valve  was  set  so.  that  the 
pointer  was  half  way  between  the  arrow 
and  the  dot. 

The  Scott  sight  when  directed  at  the 
]>oint  aimed  at  (upper  left-hand  corner 
of  target)  read  40  minutes  elevation, 
corresponding  to  a  quadrant  elevation 
of  1°  4'. 

The  plane  of  fire  was  3.74  feet  to  the  left 
of  the  center  of  the  bull's-eye. 

The  projectiles  used  in  this  firing  were 
solid  shot,  with  considerable  poroeity  at 
the  base.  Some  were  so  bad  that  they 
hail  to  bo  rejected.  Tho  fact  that  some 
broke  up  may  indicate  that  the  porosity 
extended  for  some  depth,  allowing  gas 
to  penetrate  the  shell;  small  pieces 
breaking  otf  may  account  for  the  irregu- 
larity of  flight.  It  would  seem  that  for 
the  purpose  of  accuracy  firing  more 
satisfactory  results  would  have  been 
obtained  byosing  shell. 

Round  131 :  There  was  a  peculiar  sound 
during  the  flight  of  this  projectile,  and 
as  it  struck  82  yards  in  front  of  the 
target  there  must  have  been  some  irreg- 
ularity  in  flight 

Round  138 :  The  shell  broke  up  in  the  gun ; 
fragments  struck  hoisting  engine  in 
front. 

Center  of  impact :  Feet. 

Below 6.e26 

Right 9 

Mean  vertical  deviation  from  cen- 
ter of  impact 1.7 

Mean   horiEontal  deviation    from 

center  of  impact 1.  Stf 

Mean  deviation  from  center  of  im- 
pact   2. 504 

Firing  conducted  by  Lieut.  C.  B.  Wheeler, 
Ordniuico  Department,  in  the  presence 
of  the  Ordniuice  Board.  Present :  MaJ. 
F.  H.  Phipps,  Ordnance  Department; 
Capt.  F.  Heath,  Ordnance  Department; 
Capt.  W.  Crozier, Ordnance  Department. 

For  the  Board :  Frank  H.  Phippe,  Mi^or, 
Ordnance  Department,  XT.  S.  A.,  Presi- 
dent; Frank  Heath,  Captain,  Ordnance 
Department,  U.  S.  A. 


ORD  9G 


.*>*> 
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APPENDIX   27. 


lU'vord  of  firing  with  Kf-inch  B,  L.  rifle,  Crazier  iPire-wountl  (freight,  f.7,finO\ 

iOi^cctorfii 


Powder. 


Projectilo. 


No. 
l>at<'.      of 
lirt*. 


Number 


Kind.      Woight. :      of         Kind.  Weight. '  o  J 

priHiuH.  I  2  {f 


§5  i  S 

d  U       fi  I 

e  «     ^^   ,  Travel 
,  ^9     "Sm  I  of  shot 
fc5    inlwre. 

S      > 

.a 
O 


»;$ 


Elera-    tin 
tiun.  piiial^ 
righL 


1805. 
Apr.  19  141 


^00 


\Lbt.   Oz. 

74    131 
74    13i 


Apr.  19.142 


.    .a 


^a 


15U 


♦J 


Apr.  19  14:5 


Apr.  19  144 

I 


Apr.  11)  ur, 


Apr.  20  140 


Apr.  20  147 


Apr.  20   148 


Apr.  20 


149 


Apr.  20   150 


Ai»r.20  151 


O 


< 


a 


if 

o 


799 

798 

Igniter. 


111  13|!      1.193 

112  13i       1,204 

5  ,  Igniter. ' 


225      0 


134    13i      1.392  I 

132     13^       1,372. 

5    Igniter,  j 


268 


139    13^       1,4^41 
132    13i       1,373 
5    Igniter. : 


273      0 


139    13i       1,441 
132    13{       1,371 
5     Igniter. 


273 


Lbs.  Ch. 
'672      0 


570      0  1 


-2 

'^ 

s 
■■•Si 

c 

CO 


2      ^ 


139    13i  1.440 

132    13$  1,473 

5  Igniter. 

273      0 

134     13i  1.393 

137    13^  1,421 

5  Igniter. 


I 


!  273      0 


;  132     U\       1.373 
139     13^        1.441 
5     Igniter. 


I  273      0 


137     13J        1.419     ''   c 

134     135        l.'^'-'l         « 
5  j  Igniter. 


.  273 

0 

^i 

T:i5 

13Jl 

1,  400 

13G 

13^ 

1.412 

5 

Igniter. 

273 

0 

138 

v.\\ 

1.429 

i::9 

m. 

1,445 

5 

lunitrr. 

279 

U 

—     ~. 

* 

57:j     0 


570      0 

I 


576      0 


570      0 


570      0 


570      0  1 


I  57r»      0 


Sec§. :  Inehea.    ^ 


274.470 


1    30 


274. 57     I  0    00 


274.67 


0    SO 


570 

8 
0 

550 

1 

274.67 


274.57 


274.57 


274.57 


274.57 


26 


0    00 


0    00 


5    00 

Nft«T 

4    47 


8    00 


274.57 


274.57 


I 


25|274.57 


II    00 

sfber 

10    55 


13    00 

alter 

13    10 


13    00 

after 

IS    36 


13    00 

after 

12    56 


A 
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Wattrclitt  Arrtual,  al  fiiHidy  Ilook  I'roviKg  llronyiil,fii>m  April  It'  to  June  S,  I.s'Kv. 


1  i:  K:S 


'      Maud  of  im^ecl 


Fired  In  ■••». 

rlacu  2K.^,  Dili  HC' 
ooSt:  S  inet.,  1  WDTk- 

Tli»eii.rilrjili'n«onllio 
rfiiXt  utile  iDlntfenM 
wtlh  IlieiKtnutliguf 
(lie  blnck  gwin. 

Tlie  liimillrnrthr'tnHiii- 
litlQUrollvr  bud  luba 

II  nouU  'mri'lii>  the 
of  IIF'  ud  ■bove. 
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Record  of  firing  with  10-inch  B,  X.  rifle,  Crozier  wire-w^und  (wH§ki,i 

[Ol^ertofllitac 


Date. 


No. 
of 

ftn». 


Kiud. 


Powder. 


AVeiKbt. 


18n5.    I 
May  11  152 


Number 

of 
priania. 


ProtJectile. 


Kind.  Weight. 


a  . 
o  ■ 

5* 


Lb*.   Oz.- 


May  13  ,153 


May  13  151 


Mav  13  155 


May  13  156 


Mav  13  157 


B 

C 


80 
89 


I 
lU 


l?l. 


066 
966 
Igniter. 


Mav  10  158 


-«1 
B 


£ 


180      0 


130 
.  130 


1^: 


280      0 


144 

144 


13i 

4 


\Lu§.   Oz. 
(    575      0 


200      0 


!  144 
144 


13* 
134 


5 


290 


I  144 
144 


_0  I 

134 
13l 


5 


<■ 


.  290      0 

I 


May  10  150 


Mav  lt>  16<) 


May  17  ,101 


Max  17  lOJ 


114 
I  114 


13 
1 
5 


?t 


1.454 

1,451 

Igniter. 


1.503  ! 

1.505  I 

Igniter. ! 


1, 501 

1, 503 

Igniter. 


1,502 

1,503 

Igniter. 


1,101 

1.194 

Igniter. 


'  230      0 


16 


I  574      0 


576      0 


576      0 


577      0 


574      0 


144 
144 


13j 


290      0 


144 
144 


13J 


200      0 


144 
144 


1,3* 

13$ 

5 


200 

0 

144 
141 

13* 

laJ 

5 

21K)      0 


144 
144 


13) 

13i 

5 


Mav  17   163 


2VK)      0 


144 
144 


13* 
5 


1.503 

1,504 

Igniter. 


1.505 

1,503 

Igniter. . 


1,504 

1.503 

Igniter. 


1,  ."iOl 
1,503 
Igniter. 


I,.'i0fl 
1,504  . 
Igniter. 


1,504 

1.5115 

Ignit«'r. 


O 


L»00       0 


o     / 


570      0 


I 


575      0 


■  574      0 


574      0 


577      0 


577      0 


^    ! 

• 

a  . 


TT«\'el 
of shot 
in  bore. 


I 
Sect.  Jnchfn, 

!274.47 


Elera- 
tion. 


Heilfc- 

tMB 

right.! 


40 


48 


68 


60 


r-        I 


4  00 


274.07 


1      I 


274.27     .     1  11| 


-' 1 


274.27         1  18& — 


,274.27         1  21| 


.  374.47 

I 


00 


374.47     — 0  OU 

I 


I 


I 


!  I 

.374.47    :— 0  00 

I  I 


374.47    i-OOO 


274.37 


1  lu: 

1    5 


I 

.  OlMrf. 

274.47        1  10|        1| 


274.47        10.        H 


U 


:J 
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O-inch  barbette  carriage.] 


;^7„I^':ueo„n.  ^r-  -"■^aS.^-""^ 


of  bore. 


recoil. 


Special  remarks  about 
each  tiro,  such  as  effect 
on  piece,  action  of 
breech  mechanism, con- 
Humptiou  of  powder, 
Round  of  projectile  in 
tiight,  scattering  of 
fragments,  etc. 


Cieneral  remarks. 


roun(h.       Ff.  In.  It.  In. 
A,    20.185    \.,       ^ 
C,  I'U.  457    i'       ^    


Fireil  to  sea 


A.  36,840    \       .QJ    3     10 
C,  36.80J    /•'     ^"«    **     ^" 


cMm  ]^   ^^4,3   1^4 


Struck  300  yardn  in  front, 
on  line. 


A.  40,444    \       J 
C.  42,060    r     " 


3     11 


A,    i  e  s  fl    ) 

32,000    [:i    11:3    11 
C.  40.480    )  ' 


M,   20.<MH) 
N,  2.'..  H62 


M,  41.1>83 
N.  41.JHK) 


T,  42,  077 
U,  42.760 


M.  41.200 
N,  40.  H82 


T.    40.620 
r.    41.255 


M,    42.945 
N.    43.044 


T.    43.111 
I'.    43.  2«30 


3       9  I  3       9 


Struck  50  yards  in  front, 
on  line.  * 


Struck  5  feet  below,  2 
feet  8  inches  right  of 
center. 


Struck  I  foot  G  inches 
above,  10  feet  6  inches 
left  of  center. 


The  Rhot  passed  through 
the  butt  in  rear  of 
trench  and  dropped 
about  60  feet  to  the  left 
of  butt. 


Rounds  153  to  156,  in- 
elusive,  fired  at  1< 
inilo  target. 

The  elevating  gear  is 
sensitive  to  the  slight- 
est pressure. 

32,000  coppers  of  1890. 

Kound    157,    fired  into 
sand  butt. 


3     10  '  3       9J 


3     10     3     10 


3     10}    3     lOj 


3       9J    3       8} 


9J    3       8} 


2 

a 


'  ^ 
I 


3       9^    3       91 


71 

5:  ^ 


a 


Struck  target  C  feet  be- 
low, 74  feet  right  of 
center. 


Struck  target  2)  feet  be- 
low. 12i  feet  right  of 
center. 


Struck  tareet  5  feet  be- 
low, 3  t^t  right  of 
center. 


Fired  at  1-mile  target. 
Aimed  at  the  upper  left 

hand  visible  corner  of 

target. 
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Record  of  firing  with  10-inch  B,  L,  rijldf  (-rosier  wire-wountl  (weight,  67,1 

[OlOect  of  flriD;:.  tMli 


Dat*' 


Powder, 


l*rojectilo. 


■   c 


No. 

of  I 

.lire.. 


'^  mm* 


Kind. 


Number' 
AV'eight.,       of        Kind.  AVeight. 
:  prisms. 


1895.    ■ 
Mnv  17  164 


Mnv  17  165 


08 

a 

OB 
Pi      • 


Mnv  17  166 

I 


o 

Pi 


I  144     13|       l,.'i06 

;  144    13^       l.TiOo 

5    Ig:nit«r. 

290      U 

;  144    i:u       1,504 
144    13i       1,500 

5  .  Igniter.    \  ^  • 


0 
P 


r 


290      0 


144     13^ 


1,503 


i  144    13^       1.506 
!  5    IguittT. : 


290      0 


|- 


,1 


o 


Lbs.  (H. 
575      0 


o     / 


'    o 
.   ® 

!  a  . 

I 

o 


Sect. 


ini!SJ  ^*--  isL-i^-'isr 


I  Quo*/. 
Inehft..  o       • 


274.37 


c^ 


577      0 


576      0 


'274.47 


274.47 


1    21i 
^ire. 
I      2 


Qwid, 
1    19J 

Art.^ 
1      2 


rid. 
2Sj 
Are.  I 

1     9 


li 


i| 


'i 


/ 


[Object  of  flring,  toobttiiMi 


May2><    167 


Mav2«   ir.S 


Mav28    16U 


AIuv2S   17(> 


Juno:?    171 


.luuo  :t    172 


>^ 


u    ' 


fTllilc  !!     17;» 


!  144  13^'  1,504 
:  144  13^1  1,505 
I  5  I  Tpnitor. 


290      0 

144    13^:      1,505 

,  144    13i       1.503 

5    Tf^niter. 


290      0 


'  144    13^       1,504 
144     13^       l.,'>05 
5  ,  Igniter. 


290      0 


144    13^       1,500 

144     13|       1.5U4 

5  :  loiter. 


2!»0      0 


I  144     13^        1,505  . 
I  144     \\\\       1.506 
5     I  unit  IT. 


290      0  , 

. I 

144     1311'      1.500 

144    i3i!     1.  r»o.-i 

o 
2lM)      0 


P.      144     13A 

i)    14  4    y.\l 


29i»      n 


I«riiit«'r. 


I..'ili6 

!..'»( i.'i 

Iiriiitrr. 


10 


bll      0 


578      0 


577      0 


577 


)         ! 


0 


.'>77      0  ! 


r.0 


I  577      0         50 


59 


59 


576      8  I       58 


I 


:u* 


I 


274.27    .1       i- 

I 


274.37 


1     0 


274.37       1     0 


274.27 


274.27 


S     0 


M  ■... 

i 
I 


274.870 


I 


>              I           -  fM 

1274.37    '  1     0  JV|3 


\S5fi. 

tin 
•  U« 

'  1.1 


u 


U«7 


I 


1* 


I, 


.%  ^L 
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liet(«cmTl*|!r.] 


|W  C<HI 


S|i«cW  reaorkB  ntwii 
siu-'b  Hra  such  an  rllfaci 


.       Ft.  In-  rt 

1*: 

^    }■'      "'    = 

H 

i 

SI-  .;■ 

n 

P. 

Sj.  m. 

n 

1 

!lnicli  taraM  1  h>I  ba- 
lov.  H   feat  9  tnchiH 


MlH  tu  Iba  right . . 


S;l> 


SI- 


hiimidll.v,  SS. 
. ,  Wind  tnm  rnmt, 


(itrack  I  feet  B  Id 

light,  and  B  iKhas  be- 


ll omldlty,  <3. 
.'Wlnil  nnm  front,  ' 


r.  30.09;    thsr  I 
imldlt]',  8G. 


tt-b»d  <Mn, 

to  Ul»tl|^ 

4u,iou"  «."w-t-  -r  \m 
u—i  In  rnnnl*  IDTttl 
m.  IntXumitt. 

lunltin*  wcra  olitahM 

lo  17n.  tnvlulTc,  wB 
4,M8  fMt.  1 

IJiirlns  Ihn  flrlog  oik 
.lane  J.  IWS,  lli.  iS 
airrliiK«  iNHind  uS 
hwl  tn  b"  ri'tHnind  (a 
liUlrrv  by  Iti«  aid  4i 

i  U>l^>»  cif  oil  WJdHl  «» 
.ylilulcr., 

IJ  i  -  I  » II  c  I'  iHtoriMt 
|H>ll.l4  U[  Kbirh  *^ 
UiM»»..r«obtidM« 
w.ii.  ™.m.l>  N.».  m 
M  IMLteolDitTa,  «M 


Bnpr  on  ■hot  bolat  0>t« 
uiii  (fter  lU  round* 
■ml  *■•  npliwad   bjr 


APPENDIX   27. 

lieeord  of  firing  ttitk  tO-ino\  B.  L,  riflr,  Cran<r  tsfrv-woMitf  (vH«il,<7^ 
[Ob>act  or  llrlKK.  ">  •* 


leK.  I  Uw.   Oi. 


.31'      I,  UT  ! 

31       l.GIU  I 
Vlr.ll«r.| 

'i     1. 631 

Ij       1,505 


5    lKi,i..T. 


sill- 


STT     si      U 


Jp ,  1:S 


578      I)        50! .«6.n 
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Waiervliet  Jrsefuil,  at  Sandff  Hook  Ftoving  Grmmd^  eto.— Contiiiiied. 

iBing  the  factor  **C.'*] 


'  Special  remarks   about 
each  fire,  such  as  effect 
on    piece,    action    of 
Wlnd«vtrength  and     breecli  meobanism,  eon- 
direction.         '    sumption  of    powder^ 
'    sound  of  prqleetUe  in 
:    flight,     soattering    of 
fnigments,  etc. 


OOO 
S33 


¥ 


378   U 

M5  r 


Wind  from  front, 
21  miles  an 
hour ;  barome- 
ter,  30.03;  ther- 
mometer, 98°  ; 
humidity,  85. 

Wind  from  Aront, 
36  miles  an 
hour ;  barome- 
ter, 80.00;  ther- 
mometer, 84^; 
humidity,  00. 

Wind  fh>m  fh>nt, 
30  miles  aD 
hour ;  barome- 
ter, 30.07 ;  ther- 
mometer, 66°; 
humidity,  85. 

Wind  frr>m  fhmt, 
13  miles  an 
hour:  barome- 
ter, 30.23 ;  ther- 
mometer,  93°  ; 
humidity,  84. 


^V   0 


360  r    * 


600    /*      " 


lau    ) 

000    U      0 

880   j 


818    i.       „ 

001  r 


Wind  from  front 
and  left,  25°,  13 
miles  an  hour; 
bar  om  eter, 
30.26 :  thermom- 
eter, 65° ;  hu- 
midity. 75. 

Wind  fhmi  front 
and  left,  2^,  12 
miles  an  hour; 
barometer.  30.26; 
the  mKnnetrr,62o ; 
liunuditv.89. 

Wind  from  front 
und  left,  25°,  13 
miles  an  hour; 
iMmmeter.  30.25: 
thermometer  62<) ; 
humidity.  89. 

Wind  from  front 
and  left,  25^,  14 
mileH  an  hour; 
barometer,  30.24 : 
thermometer  610 ; 
humidity,  89. 

Wind  from  front 
and  left.  25o  13 
miles  an  hour ; 
barometer,  30.24; 
thermometer  Ol^ ; 
humidity.  94. 

Wind  from  right 
and  rear,  30°.  18 
miles  an  hour; 
luirometer  30.10; 
t  hermometer  76° ; 
humidity,  55. 


82,000  coppers  of  1880. 


Missed  sereens,  struck 
3  fMt  aboTe  and  8  feet 
rij^t  of  center  of  t«r> 


Breechblock  closed  with 
difficulty.  Missed 
screens,  struck  near 
1,000-TMtl  t«nEet  and 
passed  over  mile  bomb> 
proof. 

32,000  coppers  of  1890  in 
gauge  F,  and40,000cop- 
pers  of  1888  in  gauge 
G.  Before  firing  this 
round  tbe  gas-cheek 
pad  was  re-covwed 
with  canras.  Shot 
tumbled.  Missed 
screens,  struck  about 
1, 500  yards  short  and 
to  the  right  of  target. 
Rioochetted  over  tar> 
get  and  went  out  to  sea. 

32,000  coppers  of  1890  in 
gauge  F,  and  40,000 
coppers  of  1893  In 
gauge  O.  Shot  turn- 
bleu.  Missed  screens, 
struck  about  800  fbot 
in  firont  and  9  yards  to 
the  right  of  target. 

40,000  coppers  of  1898. 
Missed  screens.  Shot 
tiunbled  and  passed  to 
the  right  of  target. 


Shot  tumbled.  Miased 
screens.  Went  above 
and  to  the  right  of  tar- 
get, struck  about  2,500 
yards  beyond. 

MiHsed  screens.  Struck 
about  11|  feet  ri^t 
and  2  feet  below  cen- 
ter of  target. 


Broke  both  screens, 
struck  target  8in4dies 
right  ancT  !(  feet 
aboTo  oenter. 


Missed  screens.  Struck 
the  top  of  the  wooden 
screen  frame.  Struck 
4  feet  right  and 
feet  above  center 
target. 


General  remarks. 


82,000  eopnera  of  1899 
for  ronnoa  174  to  17% 
inolnslTe. 


u 


» 


Up  to  round  IBO  ahol 
with  serrleo  bands 
had  been  used.  The 
bortLat  the  seatof  tbe 
bana  showed  aomoMi- 
largement.  This  and 
the  bad  pnetloe  made 
with  tbe  preeedinct 
rounds  sngfeated  too 
nsb  of  shoTwlth  tpo- 
eial  band*  0.1  Isoli 
larger  in  d'anmtsr 
than  tha  aerTlca 
bands.   The  ehnnga 


3i(> 


APPENDIX   27. 


liecnrd  ofjirimj  with  l(t-inch  JS.  L,  rijle,  < 'rosier  wire-wound  (weighty 

[DhJcM^t  cif  llria^.  to  tibtti 


No. 
I)ul«-.      of 
fire. 


I*owd»rr. 


NunilMir 
Kind.     ,  Weight.         of 

limniH. 


1805. 
JuiK-.  H    Iri4    I 


JuiH'  X    185 


.luiic  8    18G 


LbK.  (>z. 

It      142    13^  1,487 

C    :  14G     13^  l.SoO 

5  Igniter. 


l*r<).j«'ctile 


-.a 

-   X 

_ '^^ 

Kind.  Weight.  I   ^^ 


7^t».  <>^. 


5 


290 

0 

144 
144 

13&       1.  r>08 

13^       1.501 

5  .  IgnitiT. 

290      0 


Juno  8    187 


Juno  8    188 


T{      144     13j        1,506 
C      144     13.^        1.505 

5    Igniter,  j  .  ^\ 


I  200      0  ' 


{p 

T 

■  ■- 

u 

^K 

Jt 

144 

13i 
13? 

1.503 

c 

144 

1,502 

a 
o 

5 
0 

Igniter 

Pi 

'  290 



B 

144 

134 

1,505 

c 

144 

13| 

5  1 

1.504 
Igniter 

2U0       U 


« 
ri 

1 


I 

'    IT' 


578      0 


578      0 


578      0 


%       I 

a 

^■M  iTr»vol 
1%  :  of  abut 
^S    inbure. 


Dvrtec-J 
£leva-     til  Ml    i3 

tiou.     poiiiK  ^ 


Hcc*.    Ineheit. 


578      0         53    276.150 


55 


275.170 


66    '275.170 


I 


55   275.170 


577      0         55    275.170 

'  I 


lif^lii. 


it 
I 


I 


I, 
I. 

M 

\l 

I 

.  urn 

9»Jt 


;    !.« 
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lur  «li  t<>riiiiijiii;;  th«»  factor  "C."] 


»4|uar«*  intli    Kccoil. 
of  boro. 


Coun- 
ter 
retoil. 


A.  Ii'!«M  thnii 
40.  0(M) 

F.  N'MH  thau 
40.000 


K 


41. 
41 


1)40 


Ft.  In.  Ft.  In 


0 


Wiml.  strength  and 
diroctiou. 


,  1«-HH  tlinii 

40, 1)00    , 
K,    4-MMV4    ) 


U 


<•.    44.  Ill     1 
!•:.    41   fiOo    I 


''.    4:..  84<» 

K.  41, '.ih:;   I 


0 


0 


t       0 


AV i nd  from  left  and 
roiar.  54°,  13  miles 
an  hour;  barome- 
ter. 30.44:  ther- 
niometer.67°;  hu- 
midity, 58. 


W  ind  from  left  and 
re.ir,  54°,  12  miles 
an  luiur:  baroni- 
tier,  30.44;  ther- 
mometer, C8°;  ! 
humiditj',  58. 

Wind  fromleftand 
rear.  54°,  16 miles  , 
an  huur:  barom-  [ 
eter,  30.45 :  ther-  , 
iHoniet<*r,       69° ; 
humidity,  51. 

Wind  from  left  and  , 
rear,  54  ^  18  miles 
an  hour;  barom-  I 
eUT,  30.43;  ther- 
mometer,      70'^ ; 
humidity,  52. 

Wind  from  left  and 
rear,  54°,  13  miles 
an  hour;  barom- 
eti^r,  30.40;  ther-  I 
mometer,       71°;  | 
liumidity,  52. 


Special  remarks  about 
each  fire,  such  as  etfect 
on  piece,  action  of 
breech  mechauismfCon- 
su nipt  ion  of  jiowder, 
sound  of  projectile  in 
flight,  scattering  of 
fragments,  etc. 


Struck  9  feet  6  inches 
rightand  3  feet6  incites 
below  center  of  target. 


32,000   coppers   of   1890. 
Struck  7  fe«'t  right  and 


4  feet  below 
target. 


cenl4'r  of 


40,000  coppers  of  1893. 
Struck  4  feet  6  inches 
right  and  6  feet  below 
center  of  target. 


32,000  coppers  of  1890  in 
gauge  C  iind  40.000  cop- 
pers of  1893  in  gauge  K. 
Struck  5  feet  right  and 
4  feet  below  center  of 
target. 

40,000  coppers  of  1893. 
Struck  3  feet  4  inches 
right  and  4  feet  below 
center  of  target.  Read* 
ing  with  one  instru- 
ment only. 


(ieneral  remarks. 


the  practice  made  sub- 
sequently being  very 
accurate. 
'  1  quart  of  oil  addetl  to 
cylinders. 

Gun  washed  out  after 
each  round. 

40.000  coppers  of  1893 
for  rounds  180  to  187 
inclusive. 

Velocities  taken  by 
Lieut  C.  B.  Wheeler, 
Ordnance  Depart- 
ment, r.  S.  A. ;  Lieut. 
Colden  L'H.  Kug- 
gles,  Ordnance  I>o- 
]iartiuent,  U.S.  A. 
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Tiecord  of  firing  with  10-inch  B.  L.  rijle,  Crazier  wire-wound  (ir€iglt«!?M 

[ObJe«'t  of  tiring  to  te»t  lb 


Powder. 


Proiortilo. 


No.    - 
of  ! 
fire. 

Kind. 


Nuinlx^r 


Woi^lit 


ol"        Kind.  W(q;;ht, 


pnanivS 


■  I 


ISl) 


190 


192 


Lhg.  (>z. 

144     \\\\        1.503 

144     V.\i       1.500 

5  ,  IjjnittT. 


290      0 


IIM 


:   CJ 

It 


^ 


144 
144 


13) 

I3i^ 


1.502 
1,502 


5  '  Itiniter. 


290      0 


144 
144 


T3 

ii 


■■z< 


13J       1.505 

13.\'       1,502 

5     Iirnitrr. 


290      0 

141     13.^        1,505 
141     13.5        1.502 
5     I^miW^T. 

290      0 


r-    , 


190     i   u   1      144 

I   -        144 


I  I    ^ 


13A        1.504 

13.1  ]    r^o 

5     Ij^nifcr. 


■X. 


Lbs.  <)z. 
509      0 


.'.72 


!  ^         290       0 


19H 


-      I 


144     i::i        1.502 

144     13A        l..'.«»5 

5     lirnitor. 


200 


202 


2' I J 


290       0 


114 
144 


13J         1,.504 
13^         1,505 
5     I<;nit«'r. 


290      0 

144     13A        1..502 

144     13.\        1.503 

5     Jixnitei". 

I 

290       (I 


:><  ( 


144 
lU 


\:\\      1.502 

i:".j        1.502 

5     Tjrnil«'r. 


r. 


2911       0 


Eleva-       5 
tion  by     -^ 
Scott    1   «J 
sight.       V  u 

T   II      Travel 

cj  ;^     .£*  c      of  shot 
'i  1.2  u  I  fl=     in  bore. 


Klevat.on.         'j^^^, 
liwr,   •' 


55 


573       0     .53 


0      53 


0      53 


.507     0    :,:{ 


0    5:4 


577     0    ,53 


577     0    53 


o     / 


IneheM. 


0.  i\fi. 


Ji 275.070     Quadrant.  1    2J  Ipl^i 

Arc: 1    49  '^'^'' 


573       0     53         i 


275. 070 


274.970     Onadrant. 
An* 


274.  970 


Quadrant 


Arc 


274.970 


274. 870 


274. 970 


Quadrant. 
Arc 


Quadrant 
Arc 


Quadrant 
Arc 


!  274.870     Quadrant. 
I  Arc 


274.970 


Onadrant. 
Arc 


fO.fi  A 

Onadrant.  1   22  ii'.ilW' 
Arc 


44 


5  I  p.  i^*^" 


43  ^^' 


43 

I 

! 

21    J  ti« 
42r 


sir.** 
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WalerclW  Ariatml,  al  Sandg  Book  Proving  Ground,  on  Jntf  It,  1S95. 
'sItTslkiii  IndlcaUn-.j 


I 


Spodal  remuk*  ^nnt  HshOn,  11 


DD-'       u-i-j  .,—,.-,1.       M  cBAot  on  piec*,  Kcuun  of  bnMh 
"■  V^SliiJ^t^        in«b.iiUni.  0OT.QBiirtl«n  of  pow- 

^1! 


TARGET  WITH  S(X>TT  SIGHT. 


-1  .  a    «   -S    <  I  a     2  ' 


....  II     3.s....».e» '  !.«„ 


C«Bterorini|Mct: 


} 
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APPENDIX   27. 


Record  offirintj  with  10-inch  Jt,  L,  rifle,  Crazier  tcire-wound  {weight  0?,3fHijiOMMi$)i^ 

1 

[ObJiHst  of  flriD^;.  to  u-«t  tlf 


INiwiler. 


Projf'ctilo 


Elova-  '   § 
tioD  by     "S 
St'ott        ^ 
sijibt.      Jj  u 


No, 

"'*^"-  Niiiiil>or 

Kind.  Wi'i;;ht.        of        Kind, 
prisms. 


in  Iture. 


. -rS      Travel 
-S    ^'5     of  shot 

-r   'i«     5?     ' 

Weight.  I     ix    -5"" 

a  « 


Elevation. 


l*reii.«ii!f;  I 
per  »|iianj . 
inrhirf' 
bort. 


Lhs.  <tz. 


lyi 


\%\ 


lor* 


CI 


197 


y. 


E 

c 
Is 


144 
144 


1 


/5     A  S     C! 


5 


21N)      0 


144 
144 


liii 


290      U 


144 
144 


i:)i 
i»( 

5 


11K» 


2U1 


29<)      0 


144 
144 


i:^ 


r> 


L»90      0 


144 
144 


290      0 


144 
144 


r» 


2CK)       0 


•J(»3 


2tir» 


141 
144 


i:<i 


'JU<>       0 


144 
144 


i:j.i 
v.w 


1,505 

1,502 

Igniter. 


1,.'»05 

1.502 

Igniter. 


1,505 

1.504 

Igniter. 


I,.'i04 

l,.'i03 

Igniter. 


1,504 

1,50.1 

Igniter. 


l,.'»o;} 

1.502 

Igniter. 


l.-^^rj 

I.-VJIJ 

I':iiiliT. 


l.-'iOS 

1.5«i5 

Igniter. 


290       0 


1 

t 


Lift.  (>z. 
573      0 


00 


C     I   I 


'A 


572      0 


576'     0 


573      0 


.'»7S      0 


570      0 


'      Inchrt. 

44  274. 07U     giuMlraut. 


1    44.  274.970     (Quadrant. 


»  « {15:11:31 


•  ^  [i\  s-a 


1    44 


274. oeo     (jnadnuit.  1    24  |^'  ^^ 


I 


1    44;  274. 970     Quadrant .  1    24 


578      0    1    44;  274.970     QuadTaiit .  I    S 


577      0    ...J 1    44|  274.970  ,  Qitatlrant.  1    83 


/H,  45,  Ml 
\P.  4S.0M 


U.  4M4d 


1     44   274.970     gouliBDl.  1    B   /^  |^JQ 


I 


.    1    44   274.970     Qiudzmnt.  1    M 

I  I 


^ 
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n'olrrrliil  .trttval,  al  Sandy  Hook  J'rovmg  (Iround,  on  jHig  V,  18$5 — Coiltinueil. 


WITH  ELKVATION 
M>[CAToK. 

r.if     Kroniri'nuirof  Ini 


.    Fl.    Fl.     Ft.     f1.     n. 


|Kr.™      f™t| 


2.  J81 1. 125 


h.7W....    I.ISS 


RDim<i  t«:ri11plonlli<i 
end  of  ihv  tnniUUoit 
rollpr  fuuml  bnmid^ 

dicdoff.  TbUwMtbe 
nuMDuniiadlllloallv 
Id  monil  IM. 
Houiul  IV.:  TiM  wind 
«wRn|[  lbs  mro'  the 
r»rTl>co  uwniid  BDd 
It  WiU  impoulbln  li> 
kiwp  Ihn  cHTi*g«  on 
l)n.|lPO|*r|n.lnl,  TUB 

liclilmpd  lo  correct 
ltil>. 
Fired  It  Imlletargat. 


Ihl'.w i.Wi 

I*fl 0H75 

,  MruD  verlicsl  deriaClon  froin 

.■enter  of  innwi't       l.WO 

Mt-nnlinHioDislJHflalliiiirriini 

I      wnl««r  niiWFl :i.3gl 

Itrni]   ItfvlMiin  Asm  centtT  nt 
iminct. 2.2M 


] 
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APPENDIX   27. 


Record  of  firing  with  10-inch  II.  A.  rifle ,  CroziiT  wire-wound  {treighi^  €7,300  ^MwAjji 

[Object  of  firinf?.  czhibiticm 


Powdor. 


Projeotilo. 


I 


Dati'.      '    of    j  Nil  miliar 

fire.      Kind.      Woipht.  ^f  prianiJ.    ^*°«*-    ^^«lgl>t 


Shot 
marked. 


I 


1K9.'>. 

Julv   IS     liiKi 


I1 


July   1ft  '  207 


C  e8 

o  s 


CI 


-  UTS 


144 

144 

Or. 
13i 

4 

1,506 

i.r»o6 
Igniter. 

290 

0 
13* 

144 
144 

1.505 

1.506 

Igniter. 

290      0 


e 


Pound*. 
577 


576 


Travel  of  >    De- 
aliot  in   I  prea- 
bove.     i  aion. 


Inehu. 

1 

274.770 

29 

1 

J 

274.770 

I 
29l 

[Olilint  of  flriaft 


1805. 
Sept.  24     2u8 


Sept.  24 


2(»i) 


Sept.  21     210 


c 

s 

c 
u    . 

s  c 


c 


no 

134 

1,265 

119 

13? 

1,205 

5 

Igiiit4*r. 

,  240 

0 

129 

13J 
13{ 

1, 371 

139 

1,477 

5 

Igniter. 

270 

U 

147 

13ft 

1.5G0 

1!4 

m 

1.423 

5 

Icnitor. 

2ri:i     0 


()<'t.    12     211    1 


Oct.    12     212 


Oct.     12     213 


Oct.     1".     214 


!     ^ 


5 

p. 

C 


141 
140 


13i 
134 


I 


2^{      0 


141 
140 


134 
13^ 


1  2H3      0    I 


140 
141 


i:«4  : 


2S3      0 


14U 
141 


Oct.     12      21.-» 


• } 


i:i4 

13i 
5 


!  2h:j     0 


,  140 
!  141 


1 34 

yA 

5 


1.400 

1,481 

Igniter. 


1,490 

1.481 

Igniter. 


1,491 

1.4U0 

Igniter. 


1.480 
1.491  I 
Igniter,  i 


1.481 

1.490 

Igniter. 


i  2K3      0 


00 
3 


o 

c 

I 


CI 


1 

-a 


•^      \ 


X 

-3 


'^ 


5"  {mSked}     274.77 


570 


274.87 


577 


578 


274.77 


27&07 


578 


575 


576 


570 


12 


18 


14 


278.07 


27ft.  07 


27S.07 


2781017 


«:{  !: 


40 


I     1.1 


40 


{ 
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trrrliil  .h-enni,  al  .faudii  Hook  /'rorinff  Gro«ml,  from  Jain  ^^  '"  y^ofHber  9, 1S95, 


Sperlnl  romtrko 


i"",        I  rpioil.   .,,„ „,        ilw,  ■unnil  of  prffl|ectll.i  111 


d:  tiio 


Ftring  CADdncttd  b;  LUot. 


poM  of  ISDO.  aaiiE 


Fln-d  iDtv  BUid  butt  Ko.  1. 

Uie  noDiuunTaiulonPd  offi- 
cer in  nbHTge  of  ttac  I«d- 
fne  can  n«  Icll  wltbont 
(rrsl  wlitoh  wnv  tho  wine 
°"f  ""f  /",.>"  "'""' 
I ''  '       '      ''     i.'Ll* 

; Si 


rired  iaut  una  butt  Ho.  I. 


ORD  i)ti L'3 


1 
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APPENDIX  27. 


Record  of  firing  with  10-inch  B,  L.  rifie,  Cronsr  wre^Mfoumd  (treighi,  €7jk 

[Object  «ir  iii 


Date. 


No. 
of 

tir«. 


Powder. 


Protjectile. 


Shot 


Kind.      Weight.  J^^^J.    Kind,  j  Weight.;  ™«^1^«*- 


0<:t.    14 


216 


Oct    14     217 


Oct.    14     218 


'« 


u 


Lb«.    Oz. 

{\  141   m 

I  140    13} 

i\ i__ 

283      0 


1,406  ' 

1.485  i 

Igniter.  ' 


\h 


Oct.    U     219 


Oct.    14     220 


Oct.     ir.     221 


Oct.    If)     222 


Oct.     15     223 


u 
.a 

06 

o 


Oct.    IC     224 


Ort.     10 


Oct.     10     L>1>6 


Ort.    n; 


•>«)7 


04 


^ 

X" 


a: 


» 

a 

>  K 

U 

a 

o 
u 

p3 


I 


144    134  I        1,502  j 
144    13{  I        1, 502  ! 
5      Igniter. 


290      0 


144    1 

144    13 


5 


1,503 

1.602 

Ignit«r. 


290 


140  134  1,480 

141  13{  1, 491 

5      Igniter. 


283 


i  140    134 
!  141    134 

I  5 

I 


1,480 

1,491 

Ignit<;r. 


!  283      0    ! 


140  13i 

141  13i 


1.481 

1,490 

5'  Igniter. 


283      0 


140  13| 

141  13i 

5 


283      0 


140  134 

141  13} 

5 


283      0 


1,480 

1,490 

Igniter. 


1,481 

1.491 

Igniter. 


140  13|         1,480 

141  134         li491 

5  .  Igniter. 


283      0 


14U    13 
141     13} 
5 


2«\ 

0 

—    .      .  „ 

140 

13A 

141 

13} 

5 

283       0 

140     13^ 
.tl     13^ 
5 

283      0 


1,480 

1.491 

Igniter. 


1.480 ; 

I.  4113 
Ignit^^r.  , 


1.  4j?2 

1,490 

Iffnit<»r. 


o 


1 


'4a 
O 


I 


m 
« 

U 

a 

CI 

• 

o 

I 

%. 

mm* 
r-t 

e« 
u 

•d 

9 


n 


O 

.a 


Pounds, 
574 


575 


577 


W7 


575 


578  I 


578 


578  !. 


572 


577 


.-»77  !, 


578 


Tr»TBl  of     De- 
shot  In   '  pre*-  I  veil 
bore.     I  Niou. 


nai 


15 


I   IncKea,   '  '  | 

274.47  M   . 


I 


16  I      374.57  :        38 

;  I 


I 


17        274.67  !        36 


18        374.67 


10 


ao 


21 


■  I 


274.67  36 


274.07  36 


lion. 

o      * 

274.07     3    30 


i 


274.07 


274.87 


274.07 


274.07 


274.77  38  ■ ^ 


.1 


FROGBESS  REPORT  CBOZIER  10-lNCH  WIRE-WOUND  BIFLE.       355 
poMHitti.  ll'alerrliet  .Iriertai,  at  Sandg  Hook  I'reving  (lround,elc, — Cuutinued. 
tepniveiwvdw.] 


PTHMnn-  f.  I    Wind. 


Spwlkl  nnurlu  ■bout  n 


)itn,  ooDinTDpUall  nf  pov 
AtT.  AODDd  uf  nrt^ectlU  la 
niKhl.  KuturliiE  or  frail' 


It.  ti.no] 
Ik.  *i,iioo/, 


(»,  iH.,n.  /». 


CtaargM  put  up  July  9,  Ifl 


UlmrgiM  put  up  July  W, 


I 

(f:!l:SI  "  '1- 

i 

! 


Tlin    irny-lMcli     (prtDK-bi 


856  APPENDIX  8T. 

BecaicI  o/^riag  hUIi  ii'-imfi  B.  L.  nfie. 


Kind.       Weieht.  Igf^^  Kind. 


mi    X.A..Iot      137 


Jg 


IS  iS! 

1.48 

SBS      0 

iSili 

IgolW 

2ea    0 

ISf 

Up 

,„[(,?■ 

•I,JI 


\"ot  to'  " 


314.  ST     a    29    . 


PROGRESS  REPORT  CROZIER  10-INCH  WIRE-WOUND  RIFLE.      357 

pound$),  IVatertUei  Anemal,  at  Sandy  Hook  Proving  Ground,  e1c» — ContiDucd. 
to  prove  powder.  J 


Prensnro 

persqnaru 

Inch  of 

bore. 


Ilecoil. 


!    Wind, 
I  strenffth 

"«**"•  diriSion. 


Conn 
ter 


I 


{ 


{ 


Poundt. 
0,42,5461 
K,  42. 378/ 


I,42,500\ 

P,  43, 044/ 


Ft.  In.  Ft.    In. 
6      G  ' 


rO,43,360\ 
iK,43,4»ir 


/a  41.620^ 
iK.  41.917/ 


fK,  44,2001 
to.  44,778/ 


nC,  41,9331 
\0,  42,418/ 


/K.  42,8781 
to.  42,664/ 


/K,  41,M31 
\0,   42,«»/ 


6 


fK,  41,520\l    - 
\0,   42,2«7/     ' 


K,  less 
th  ftn 
40,000. 

O.  42,  WO 


[K,  leas 
th  ftn 
40,000. 

lO,  43.280 


fH.  42, 
\I.    41. 


866\ 

aw/ 


I' 


6 

6 

6 

6 

6      5 


6      6 


6      6 


6      6 


V     6      6 


«      6 


:  . 


O 

o 

CO 

it 

B 


9 

r— 

n 

« 

a 


a 


o 

(9 

4) 


J3 


9 

e 
.a 

« 

s 

m 


0 


Speoiftl  remarkfl  about  each 
fire,  HQch  nH  otfM't  on  piece, 
action  of  lireech  nicchan* 
ism,  consumption  of  pow- 
der, sound  of  projectile  in 
flight,  scattering  of  frag- 
ments, etc. 


(I 


40, (HK)  coppers  of  1893 


There  is  a  leakage  of  oil  around 
the  cylinder  heads  and  obtu- 
rating bar  bolts. 


(rcncrul  ri'markH. 


(run    mounted    on    10-inch 

proof  carriagt*. 
Obturating  friction  primers. 
Fired  into  sand  butt  No.  1. 


^   40  mo  ro])pers  of  ]803. 
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Is),  Waiervliet  Arsenal,  ai  Sandy  Hook  Vroviug  (iround,  etc, — Continued, 
re  powder.] 


mre 

inara 

hot 

Itoouil. 

Cmi  li- 
ter 
recoil. 

ndi, 

2,878/ 

FL  In. 
6      G 

JR.  In. 

Wind, 
fitrenctli 

Ann 
direction. 


Special  remarkH  about  oairh 
fire,  such  as  oflbct  on  iiicco, 
action  of-htoerh  inochflii- 
iain,  consiniiution  of  pow- 
der. Round  of  projt'ctilo  in 
lligiit,  Bcatteriug  of  frag- 
ments, etc. 


2.873/i    ® 


0.11841 

i.a»/ 


0,S22\ 
1,346/ 


1,0551 
)/ 


3. 
»,478 


1.3821, 
0.182/;' 


0,0»11 
1.238/ 


•.065/ 


S  tT  (i 

ri  ♦*  ♦rf 

g  «  o 

Ills 

rSSS 


.mm 

•« 

a 

0 

I 

i 


to 


£ 


s 

o 

■A 


o 

o 

CI 


a 
a 

s 
.a 


Sliot  came  out  of  butt 


(tcnerul  remarks. 


-   4(»,U(K)  c^])i)er8  of  1803. 


Impressions  taken  before 

round  242. 
New  Hteps  put  on  right  Hide 

of  carriage. 


■ 

I 

■ 

■ 

il 

m 

■ 

■ 

1 

[Ol(j(KLaflItlD{. 

BUf. 

So, 

m 

Powfl«r. 

Projeetao. 

1 

-1 

Klud. 

W«'«"fe™, 

Kind. 

Wal|{ht. 

markHl. 

Ti«T.ior 
■bvtiu 

UK. 
Soy.    B 

Sot.    9 

irer.    D 

Hov.    i> 

Boy.    11 

i 
i 

i 

SlJl 

IguiWr. 

i 

s 

t 

STB 
677 

ai 

■M 
114 

»7*.87 

17*. 77 
a74.(17 
ir7*.B7 

IB 

a 

Hi 

■1. 

MS      « 

!S1!| 

i«S      0 

"f 



!    283      D 

iSf 

'   3»a    0 

Sip 

■'""  " 

- 

PBOOBE88  SEPOKT  CROZIEB  lO-INCH  WIBE-WOUND  RIKLE.      361 
iKnd*),  Walential  ArwKal,  ol  Stmdg  Hook  Froviwj  Ground,  etc. — CoDCiaued. 
proT«  povdBT.J 


Fnuure 

•Z^°^  Reooll. 
bore. 

s. 

Wind, 

•rr 

di«dUou 

flro,  such  aa  oHecl  dd  piwe, 
Mllon  of  brKwIi   incdlnn- 

<1itr.  iDunU  ot  pR\)(WtllB  in 
ili^'ht.  fouteiing  uC    (ng- 

llDUL'iulreiiiorkD. 

0.   iJlWll    g      j' 

J1.    In. 

6      It 

1 

4? 

ii 
1- 

1 
1 

0.   *l.3Mi     H      . 

P.  n.'m)    "    ^ 

0,    «,57ajl     g      5 

(iCrati'ni  fr'Stfon  prlnipr*. 
Klrcil  luW  uuid  luU  Ka.  1. 

8'  S'Sf  •  • 

i 
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APPENDIX  27. 


Record  of  firing  nith  lOinvh  B,  L,  rifle.  Crosier  wire-wound  (vceight  (»7,M 

[Ol^ectoffiii^ 


Date. 


No. 
of 

;  lire. 

i 


Powder. 


Projectile. 


Kind. 


^Veigbt.  ^^^^^l  Kind.    Weight. 


8hot 
marked 


I 


1895. 
Oct.    IH 


'  228 


Oct.    16 


,  229  I 


Oct.     16     230 


Oct.    16     231 


CO 


B 

90 


a 

o 
u 

c 

o 


Lbs.  Ox. 

140  13i 

141  13i 

5 


283 

0 

140 
141 

? 

283 

0 

140 
141 

? 

283 

0 

140 
141 

134 
5 

283 

0 

1,480 

1,490 

Tgniter. 


1,482 

1,490 

Igniter. 


1.482 
1.490 
Igniter . 


1,480 

1,490 

Igniter. 


S 

CI 

o 
►  "3 


a 


I- 


o 


578 


Oct.    24 


232     X.A.,lot       137    134         1,421 

1  A.  140    13{         1.450 

5     Igniter. 


Oct.    24 


270      0 


233 


Oct.    24     234 


Oct.    24     23,'> 


Oct.    24 


236 


Oct.    24     237 

I 


Oct.     21     238 


Oct.    24     239 


e-9 


-^ 


X 


T. 


c 
u 


140  13i         1,481 

141  13i.        1.492 

5     Igniter. 


283      0 


140  13V        l'*!^! 

141  13}         1.401 

5     Igniter. 


283      0  : 

140  1.34  1.482 

141  134  1,493 

6  ■  Igniter. 


283      0 


14U    U\         1,482 

141     \:\\         1.493 

5  '■  Igniter. 


283 


I'* 
n 


o 
02 


141     134         1,496 

140     134         1.482 

T)  ,  Igniter. 


283      0 


141     l.'U  1,496. 

140    13}  1, 482  I 

5  Igniter.  [  I     2 

I  f  -z 


0. 

(3 


283      0 

141     134         1,403 

140    134         1,482 

5     Ignitor. 

283      0 


578 


677  !, 


578 


570 


572 


571 


573 


'  iDitni- 
TraTelof  -ox.^^     mcaial 

iNiro.  irm 

masile. 


274.97 


inf. 


274.97 


274.97 


o      » 
274.97     3    29 


271.87     3    30  I. 


274.87 


3    30 


I 


271.77 


3    30 


274.87 


3    30  !. 


271.87 


3    M 


271.77 


274L97 


8    SO 


1    80 


271.17 


8    80 


\ 


1 
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foHuSt''.  IlitlnTlitl  ArttnaJ,  at  Sandy  Hook  Froring  (irovmd,  eic. — Contioued. 


^""  diTTtlioii,       aiiiM,  satlerlns  "uf  i^^g"- 


{k,  \\w\ 


Obliiratlng  rrlrlion  prlini 


'iK,  ll.W3|'    u 


Tliere  I  >  a  tukace  nr  oil  BKiunA 
I1<c  i-yliDiler  hradBBiid  obd 


{5-J-i?) 


AD  OW  rtipper*  of  1013. 
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Record  of  firing  \o%th  lO-inoh  7?.  L.  riflle,  Crozier  toire-wound  (weight,  i7^ 

[Ol:(Jecti.fi4 


Powder. 


Dati'. 


No. 
of  I 
tire.      Kind. 


i89r>. 

Oct.     '24 


L'40 


Oct.    24     241 


go 


Oct.    30     242 


Oct.    30     243 


Oct.    30     244 


Oct.    30     245 


Oct.    :'.0     246 


Oct.    30     247 


Oct.    30     248 


Oct.    30     249 


Oct.    30     250 


Oct.    30 


2r.i 


CO 


<1 

u 

•  1.4 

08 

a 

CO 

u 

a 


a 


Projectile. 


^^-'•^ht,  ,  Jp™^J.  Kin... 


Weight. 


Shot 
luarkod. 


Lbt.    Oz. 

■     140 
141 


283 

0 

140 
141 

13* 

283 

o\ 

140 
141 

283 

141 
140 

0 

f 

28:) 

0 

141 
140 

283 

0 

141 
140 

1 

283 

0 

141 
140 

f 

283 

0 

141 
140 

131 
5 

283 

0 

141 
140 

13i 
'I' 

283 

u 

141 
140 

13} 

13} 

T) 

283 

0 

141 
140 

13} 
5  ■ 

283 

147" 
140 

0 
5 

1 

1,482 

1,403 

Igniter. 


1,482 

1,493 

Igniter. 


1,478 

1.486 

Igniter. 


1,480 

1,470 

Igniter. 


1,488 

1,478 

Igniter. 


1,492 

1,472 

Igniter. 


1,480 

1,478 

Igniter. 


1,480 

1.478 

Igniter. 


1,480 

1,478 

Igniter. 


1,490 
1,479 
Igniter.  ' 


1,491 

1.479 

Igniter. 


1,491 
1,479  ' 
IgnittT. 


I 

s 
d 

}    -^ 

s 

'4a 
O 

ji 

CO 


283 


So 

■A 

o 


o 


■I 


575 


576 


Travel  o: 

Hbot  in 

Imhto. 


^.J 


Elera. 

tiOB. 


fr 

mai 


Pounds. 

r 

674 

574 

575 

1 

21 

670 

22 

580 

23 

580 

24 

680 

25 

5T7 

26 

.'>76 

27 

577 

28 

IneheM.       -     ' 
274. 37     3    30 


30 


274.37 


3    30 


I 


Hon. 
274.07  ■        33 


274.77  ■        33 


274.07 


274.07 


274.87 


274.77 


274.07 


33 


37  1. 


35 


35 


274.77  35 


I 
274.07  35 


I 


33 


I  I 

S74.07:        32  !. 


■A 
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mln).  ll'atiTtlifl  .Srgeiial,  at  Sanili/  Hook  I'rorii'g  liro«nd,  tic, — L'oittiuued. 


flrf.  111(1  liuoBtoctrii 


"' *n'.r''        '"'"-  '■oniiiii.iilinu  of  Bu» 

liivHnu        '''^'■'  ■"""■'  "f  Pinl''''OI"  'n 

(hi:lii,  •i«ii«riii(!  uf    tng- 


I  I 


S   L 


wiioDs  tskan  barnTe 

iirl  2*2. 

iteiiH  put  on  rkght  tittfi 


\ 
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Ht€ord  o/nrim(i  tcitk  lO-iuch  D.  L.  rifitj  Crazier  wire-womnd  (irdokf,  «.7,J^ 

[Olu«ctuffiii*|j 


I»a:-. 


rwwder. 


Projectile. 


Xumber 


'.V.U'b:.  ^YprL-:n:*     Kind.     Weight. 


Shot 
markcfl. 


Travel  of     IV-       nitfitil[ 
shot  iu      pres-     t<44 
bore.         KiuD.       froa' 


>'ov.    -j    l:-2 


Xo-      J     2.V. 


>'o- 


;:>4 


Nov.     .*     ■-?'5 


Nv'v.    :*    i:-v 


X 


U.4.  O:. 

1-iO    :;- 
141    i;^} 

5 


•>^ 

V 

140 

141 

5 

*>3 

0 

U'.» 
Ul 

13* 

13| 

5 

•Js^i 

0 

141 

13j 
5 

--a 

0 

141 

lv> 

5 

1.4«1      , 

1.490     . 

Igniter. 


1.481 

1.4eT 

Iimit«:r. 


Pounds. 
576 


1.49i) 

l.4*> 

5     Ij^ter. 


1.479 
1.  4l<0 

Icuittrr. 


1.4S9 
1.479 

Ipiiier. 


I" 

S       ' 


J  ^  I 


-?o 


578 


577 


578 


On 


Inches.                     ftiU 
31  274.97  3J    


32  274. 87  32 


33 


274. 


i  I 


34         274.87  32 


35  274.87 


•■••> 
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fOit"'l'\  H'a'erelitl  ArHcawl,  at  Sandg  Hook  Proving  (■round,  eli: — Coutiuiied. 


rwu[l.  .,1  "",,„„        iIt  iuiiikI  of  nrnlettilB  III 
dire.  lion.       „j^,,j^  Mjitering  of    trtf.  \ 


ruui-d:     f.    la  ft.    In. 

K  SSI  ''''■' 


I?:  IS! 


Kill.  i>r  l.oJdii'K'Uowii 


Odd    mnnntM    an    10-luvIi 

lt&tnr-4tiii|[  M^ioD  prinion. 
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Record  of  firing  with  lO-inch  D.  L,  rifie.  Crosier  wire-wound  {weight,  07,3^)0 

[OluMtufflriBg: 


1 

Kind. 

■ 

rs 

*» 

•• 

< 

• 

•1    ■ 

mm 

'S 

2 

• 

1-1 

s 

^^ 

Powder. 

Number 
ofpriHmH. 

Pro. 
Kind. 

lecUlo. 
■  Weight. 

1 

:  Pounds. 
576 

Shot 
marked. 

31 
32 
33 
34 
33 

Travel  of 

shot  in 

bore. 

IV- 
]ireA- 
»iun. 

Inxtra- 
meotal 
velucitT 
f^om    1 
mstxzli*. ! 

No.  ' 
Date.       of 
firv. 

\Vi»ight. 

1895. 
Nov.    9     252    1 

Lbi.  Oz. 
140    13^         1.481    ^ 

Tnekea. 
271.  m 

274.87  ; 

274.77  i 

274.87 

1 

274.87 

1 

32 

32 

32' 

1 

Ftet. 

141     13i 
5 

283      0 

1.490  . 
Igiiiter. 

1,481 

1,487 

Igniter. 

1,490 

• 

I'- 

.1. 
5 

578 

577 

1 

578 
577 

Nov.     9     253 

140  \Zk 

141  13$ 

5 

2^(3      0 

Nov.     U     254 

140    134 

I     141    13{ 
5 

1,480 
Igniter. 

283      0 

1,479 

1,490 

Igniter. 

1.4K9 

1,479 

Igniter. 

> 

Nov.    9     255  ' 

140  13} 

141  13} 

283      0 

1 

Nov.    9     256 

141     13} 
140     13^ 
5 

283       U 

i 

1         ; 

I          : 
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poMudn),  WatervlUt  Arsenal,  at  3and^  Hook  Proving  Ground,  etc, — Continued, 
to  prove  powder.] 


I 


uro 
per  Miaare 
Inch  of 
bore. 


Recoil. 


n«««    :    Wind, 
<^-j.tren«h 

^^^'  direction. 


I 


PoundM.    if.    In. 
fO.    40,«L*0\ 
[P.    40.2«»/ 


6 


{?:  \[:^}  «  => 


I 


O.    41.000\ 

p.  4i,i«r 


6 


{ 


:/0.    40.ri78\ 
P.    41,345/ 


6 


I 


fO,  4i,fleo\ 

IP,    42. 127 j 


FL    In. 


6 


6 


5 


6      IJ 


Special  remarks  about  oaoh 
fire,  sach  as  efthct  on  piece, 
action  of  breech  moohan- 
ism,  oonaiiiuntiob  of  pow- 
der, sound  of  prat}ectile  in 
flight,  scattering  of  fine* 
ments,  etc. 


i 

a 

9 

2   • 

s  •«* 
•^  s 

eg  .. 

=:! 

a 


a 
P5 


40,000  coppers  of  1883 


General  remarks* 


KutH  of  holdiuK-down  bolts 
tightened. 


Gnn    mounted    on    10-inoh 

proof  oarriage. 
Obturating  fnotion  primers. 
Fired  into  sand  butt  No.  1. 
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] 


Jit'cord  of  firing  with  10-inch  B,  L,  riflCy   Crosier  wire-wound  (weight,  (i7,S00  ponmii^ 

lOliJect  of  firia^lj 


Powder. 


Projeitlle 


Xo. 


Duto.    ;   of  . 


I 


Shot 
:  ^  NuiiiImt  markod. 

i  "^*'*     Kind.  Wei^'ht.        (»f         Kind.  ,  Weight. 

lirisniH.  I 


180.") 


Nov.  11     IT)? 


I 


•«-: 

xP 


Nov.   14     'jriS 


Is  — 

X      • 

■    v 


i  Lhg,  Oz.'. 


t\  141     1.'4        1.490 
14U     13i;       1.4KL 
5    IjjiiittT. 


28.3      0  , 


141     i:^        1.400 

140    13^        1,481 

5    Igniter 


q  S      28:j      0 


Nov.  18    'jna 


Nov.  18     2«<i 


Nov.  18     261 


Nov.  IS     'JO'J 


Nov.  19     2W 


Nov.  19     1MJ4 


Nov.  2:1  ■  '2ru> 


Nov.  23  .  260 


ez 


140    111)        1,479 

Kl     i:ti        1.400 

r»    Ignit«r. 


283      0  ' 


140  13^        1.480 

141  13^       1.490 

I  5    Ij^uitiT. 


283      0 


140  13i        1.480 

141  13^        1,492 

r>     Igniter. 


28:J      0 
140    13] 


13}       1.480 
141     13(       1,493 
T)     Igniter. 


I" 

■♦J 

o 
.a 


28.3      0 


at 

l.i 


c 


140  13i        1,482 

141  13}       1.495 

.')     Igniter. 


28:i      0 


no   i3i      i.48r. 

141     13A        1,49.'>  , 
5     Igniter. 


28.3      0 


140  \U 

141  13} 


T) 


Igniter. 


28.3      0 


Poxtnda. 

571'. 


I 


140  13} 

141  13} 
.'■>     Igniter. 

i     2S3      0 


I    -?     f 


« 


578 


r>70 


.'175 


676 


571 


578 


576 


575 


Eleva- 
tion   Trarel 

on      ofiifaot 
wheel       in 

of    I   bora 
tight. 


573 


Not     |. 
markiNl..' 


::7 


'      Jnehrw. 
5i     274.57 


KIvtmIm.    i 


y     f 


<jiiadrant.  1 


58  ;  374. it?     Quadrant.  1 


58     274.07 


Quailrant.  1 
«ght 1 


58     274.  irr     Uiiailnmt.  1 
Sight 1 


58     274.87     Quadiaiit.  1 
Sight 1 


58     274  87 


Quadrant    1 
Sight 1 


M  .  274  77     TeL  Mght.  1 
QiUHlraat.  1 


58    274.117     Quadrant.  1  M 
Tel.  aight.  1  S| 


274.97 


274.07 
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T»terrUrtAnenaJ,  al  Sandif  Boot  Proving  GroitHd,  fnmt  NovemAtf  14  lo  DeBtmler  4, 189S. 


S3       lB<-t)  "f       ' 


r«i<«dl.     FLIn.rt.Im 


fM.-"l 

I  ha  I. 


-  jH.  *»,a3  1,    , 

"  (i,  «,iTO  r   * 

I 

I 

i      Ml-,   M-iI' 


I  !iR  S':ii 


I  "l!i.  KSC  ' 


ii 


mldlty.  M. 
l/  mllea 

81=-,  lin- 

nililltjr,  W. 


ililf 


brBftfh  tiiechnnlflin, 
i.iiir[illoii     of    poll 


mMity.TO. 

f 

e 

^4 

lii 

Itnwk  Urnt  3  rMt 
luw.srMtriihturc 


It  torgM  4  feat  be- 


Struek  Uran  3  tea 
li»t,tft»{l(ini>fn 


■Ijrbt  at  Uw  nppcr  rigl 
h4Ddran>cr;  slrnektar- 
gdt  1  root  below,  t  Act 


n«*Hi«I  mnarka. 


1art-b*B.l    i-orTuir  of 


tinn  monnud  an  lA. 
losli  proar  DSRiun 

■ObtimLne  fririli>n 
vrlineih 

AunDdMl>iiiUct*rnl. 
AltdCHlliySeottiifght 
Ka  OSg  at  tbe  up]<ar 
)dR-1i«ii1    earner  tif 

Hod  attubHl  In  rrent 

■Ini^hltiwl     bnfore 
flHirf .  iHnt  afur  Hrsl 


r  uiidnr  ]iU|v  iif 


suunliwil  after  iwb 
IO,OM  ainwn  *>r  1N3. 


Oon  moOBtad  OB  IMndi 
ObtD  ntiBfi  rriciioii  pci- 
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1 


APPENDIX   27. 


Jiecord  of  firing  with  10-inch  J>.  L,  n^e,  Crozier  wirC'VOund  {trriyhtf 


I*OW«llT. 


Dati 


No. 

of 
lire. 


Kiml.   \Vi'i«>lii. 


N«.  of 
I>risui.s. 


ProjcrtiW". 


Kiml.     Weijfflit. 


Sliot 
nmrked. 


i8'j:). 
Nov.  2:5    *jri7 


Nov.  2:j     LMis 


r. 

Nov.  2:.     urts)     ■  u 


Nov.  2:1     27i» 


b 

X 


140  13i 

141  KtA 

r>     I;;iiit<»r. 

2S:{      0 


140    i:iA 
i:ili 


141 


5     Ijjniter. 


•J8:j     0 

140  i:u 

141  IMJ 

5  .  Ijniitcr. 

28:)      0 


140     \',i^ 

141    i:tA 

r>   I  fill  it  IT. 

'2K3~    0 


i  ^ 
1- 


^J! 


'X    ^--^l 


I 


IVr.     4      271 


Dec.     4     272 


140  l.'U        1.4A2 

141  VA        1,49:{ 

T)'   Ignil«'r. 


2'<:{      0 


rt        140     l.li        1,478 
141     y.i^        1,480 
5     r;;niter. 


"1 

a 

c 


2h:i     0 


De 


4  0~">         i"     .•" 


Dr 


4      274 


Der 


u 
c 


140  i:iA 

141  i:;i( 


1,478 
1.4b0 


r»    li:nii«T. 

2s:j      n 


140    i:!J  1.478 

111     i:<i  1,488 

r»"  Igniter. 

2«.{      0 

140     ni  1.478 

III     i:{A  1.4KS 

fi"  T;;uiti»r. 

2s:j      I) 


•5 

e 
u 


I" 


c 


r>70 


570 


57(1 


575 


Elova. 

tion 

Travel 

nil 

«tf  shot 

wheel 

in 

of 

bore. 

sight. 

IWpmmiifc ' 


::8 


Tnch*'K, 

274.  or 


I 


:to 


274.67 


I 


40    274.07 


41    274.67 


274.67  '  Qnndnuit.  1  • 
<  :  SiRfat 1  S 


274.77  .  QnadnBt.  1  > 
SIffht 1  S 


576 


274.77  '  QnadfSBt.l  4 
:  fflght 1  9 


575 


570    . 


274.77     QOMlTMt.l 
.  Hght 1 


274.67  •  Qudmt.  1  > 


ONudiut 
Sght.... 


..1  « 
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i«Kndi\  lliilervliet  Ai$tHaI,  at  Handi)  Hook  I'roving  Ground,  eU: — Coutinued. 


,  SS  !• 


(  'i:;:SS 


TAKUET. 

Fru.li  «'tiler    From  enter 
uf  iHrKet.       of  imjuii:!. 

Verli-  H..rl.    Vvrtl-  Ili.rl- 
.'al,    mutiil.    cal.     zuiiUl. 

j'i  |'=  ii|  f  ? 

fi:fi.  fi.  ft.  Fi.ti.  Ft.  Ft.\ 


oS" 

■tlngfrictloDpri' 

Tin 

into  Mn<)  bmt 

GnD    moonUxl    on   ID 

Aimed  b]-  Seatt  nlgbt 
Ha.  <IZ7  at  tliv  niip«r 
lelVtasDil  comer  uf 
l-mile  Ivoet. 

Odd  WMbtd  out  iftcT 

CeDlerarltntiMt:  FmL 


from  cout^r  of 


Boiinl        PrBJont: 
Cspt.  P.  Hulfa.  Onl 


Orduiui 


I.     Phlpps.    M*,lur, 
)nin>n«  Doiinrl. 

Di^nl,  n.  3.  A.,  pre«< 


APPENDIX  27. 

Star  gaaglHij  o/  lo-ineh  It.  L.  r^«  (•'w()i  irirt-maH, 
|OiinaUrgkUKed,iiDJ«thsdlnottouarUnH» 
*,ANDB. 


[I.WStlJ'iiicliriDgiuiilltl.iDch  point.    TampantUTo^  3nwJ»,  ISM.autaideboieTS 
;!T,  li<II4.an1sliKbiirDlM".  InnidogT^'i  Juno  u.  1895,  'mUidt  bore  B3°,  Inaide  lOU 


Befurii  -.iflori 


SD.AnK.K,   < 


H.wws    10.  twos 


9.MIS5 :  lauois 


U.IWW.  KI.MU&  I 


216 

>.im>a 

ZM 

1O.O0OU 

it.oias 

£3U 

murao 

0.0105 

s»s 

1U.M)RI 

D.01S5 

0.OIM' 

2M 

mmjB 

O.OSM) 

23H 

O.nsKS 

»D 

lOioiRS 

0.U3I5 

SIS 

io.ifflai 

0.0345' 

a.DjusI 

:to 

loiiKva 

D.011H| 

1MB 

iO.OW.1 

!!!(< 

10.0316 

oiosiG 

2W 

loitMin 

0.  vsx 

ID,  11435 

IK  i<Ka  1 

sam 

n.OflW' 

2W 

10.  imm 

SAj 

io..«» 

ojm«! 

»H 

10.  ".-.m 

10.  [<IW-> 

MK 

10.U5W 

M^ 

lli.iW-iS 

After  117 

AHfrlSU 

AftwSTS 

lu- 

roiind*.      In. 

roiiivla. 

ixa.   FuU-SsI 

June  J*,   cfMK. 

Um.  IM, 

:    iBU. 

1805. 

h.      InePn, 

~i»tk7 

Jnchti. 

IncX. 

/«*«. 

/K*. 

10.0085 

0060 

riU      O-OINS 

.0010 

0.007S 

ooao 

0.0100 

'oaS6 

lu      o.ou:io 

0,0055 

0.0045 

-.0010 

!0030 

o.ooao 

0015 

la     oiooM 

.MIO 

0,0015 

0!OOD5 

-.0010 

XHI      1(1.  («MS 

0.OO10 

^ooos 

!ouso 

oiooss 

0020 

-0020 

oast 

0.O035 

a!  0045 

.001-0 

o,ooas 

D09U 

0.0036 

-looio 

1"     ]0.oO-Jfi 

.0025 

0,0080 

0016 

0.0036 

10     111,0035 

.002.5 

0.0050 

0036 

10.0036 

^0016 

10      10.  IMKh 

0,IW5 

10.0036 

.^0010 

in     10.0015 

.UOHO 

0025 

10    10.0010 

.0015 

0040 

10,0035 

— !ooi6 

111      10.Kfl.15 

0,00«5 

0030 

10,0065 

;io    iii.onas 

.0030 

0,008.1 

.00S5 

0.0O05 

0036 

0.0OS5 

— iooio 

ID    lolocws 

.00(5 

10,0070 

0025 

0.0075 

.oooe 

10    iii.ooao 

0.00*0 

0035 

0045 

""^0010 

l:.    111.0040 

,0040 

10.0076 

0036 

0.0O7S 

K»      10,003,-i 

10.0075 

^oou 

>2D      10. 0005 

!ooso 

10.0106 

0040 

0.0085 

-.oo» 

35     10.0055 

.0015 

0U40 

LOllE 

.0040 

oinoH 

0045 

0.0116 

0.0OII5 

0010 

0,01» 

^OOIB 

15      111.0055 

ioof-i 

0.0100 

0049 

DlOOK 

~.oa» 
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TRIAL  OF  lO'IXCn  It.  L.  lilFLE,  STEEL,  TYPE. 

(2  ))l;itt*K.) 

Sandy  Uook  Proving  (Abound, 

February  11^  1896. 

Kei>ort  of  the  test  of  tlie  lO-inch  B.  L.  rifle,  8t«e1,  No.  1,  Watervliet 
Arsenal,  N.  Y.,  miulo  by  the  ISoardforTeBtingliifled  Gannon,  appointed 
under  the  act  of  Congress  approved  July  5, 1884. . 

The  lO-inch  B.  L.  rifle,  steel.  No.  1,  was  turned  over  to  the  Board 
at  the  Sandy  Hook  Proving  Ground,  Sandy  Hook,  N.  J.,  for  test  in 
compliance  with  inatnictionsof  the  Chief  of  Ordnance,  U.  S.  A.,  dated 
November  M),  1892. 

DESCRIPTION. 

The  description  of  this  piec^  is  omitted,  as  it  has  already  been  ftilly 
des<'ribed  in  the  EeiK>rt  of  the  Chief  of  Ordnance,  1800,  page  241. 
Previons  to  its  liaving  been  put  into  the  bands  of  the  Board,  this  gun 
had  been  flrod  1 77  rounds  witli  pressures  ranging  ns  follows:  Six  rounds 
of  1<»,(NK)  pounds  ])er  square  inch  or  less,  1(>  between  16,000  and  24,000 
pounds,  27  between  24,000  an<l  30,000  pounds,  30  between  30,000  and 
STKim)  i>ounds,  49  between  35,000  and  38,000  pounds,  21  over  38,000 
pounds,  and  22  not  taken. 

Of  the  22  rounds  for  which  no  pressures  are  recorded,  11  were  fired 
with  char«res  of  240  ))onnds  and  over,  and  may  therefore  be  considered 
as  liaving  given  pressures  between  35,000  and  38,000  pounds,  i.  e.,  serv- 
ice pressures.  On  this  assumption,  the  gun  had  therefore  been  fired 
81  rounds  with  pressures  above  35,000  iK)unds  per  square  inch, 

MOITNTS. 

The  mounts  used  in  the  test  of  the  10-inch  rifle,  together  with  the 
total  number  of  rounds  fired  from  each,  are  as  follows: 

Rminda. 

Fx)>erim<Mitnl  cairinjre  for  8-inch  nndlO- inch  rifles 58 

Pnciinmtic  tUsappeariiig  carriage 78 

10-iiicli  ]>n>of  carriage 81 

(iori l<»ii  disappearing  carriole  ( first) 33 

lO-iucli  service  barbette  carriage 42 

Total 292 

Of  these  all  except  the  10  inch  ]>roof  and  tiie  lOinch  service  barbette 
carriages  were  experimental  mounts.     The  alterations  and  repairs 

OBD  90 24  960 
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required  for  the  latter  interrupted  the  test  of  the  giin  and  were  tbe 
cause  of  several  vexatious  delays. 

TEST. 

Tlie  Board  adopted  the  following  programme  for  the  test  of  thisgau: 

TEST  FOR  ACCURACY. 

That  15  rouiuls  be  lired,  in  groups  of  5  each,  ut  tho  S^OOO-yarcl  target  an«l  10  roiiuili 
in  •^roii]>8  of  5  each  bo  fired  at  the  1-mile  target  for  aconracy. 

TEST  FOR  RANGE. 

That  tliree  groups  of  5  rounds  each  1m)  fired  for  range  and  aoonracy  with  three  dif- 
ferent eltivationH,  including  tho  maxiniam  obtainable  on  the  carriaipe  on  which  tht 
guu  Ih  mounted. 

ENDURANCE. 

Tho  gnn  to  be  fired  a  sufficient  number  of  rounds  to  complete  300  in  all,  luAng  • 
charge  of  about  250  pounds  of  powder,  a  projectile  weighing  uboat  575  poandf»  to 
<;iye  a  niuz/le  velocity  of  about  1,975  feet  per  second,  ana  a  maximnm  pretsnn  not 
to  exceed  87,000  pounds  per  square  inch.  Pressures  and  yeloci ties  to  be  taken  and 
the  gun  to  be  star  gauged  and  impressions  made  as  often  as  the  Board  mi^dea 
necesHary. 

TEST   FOR  RAPIDITY. 

That  one  or  more  groups  of  10  rounds  each  be  tired  for  rapidity,  all  AmsU it ies  being 

uHe<l  to  overcome  unnecessary  delays  in  tiring. 

As  stated  previously,  177  rounds  had  already  been  fired  before  the 
pie('e  was  placed  in  tlie  hands  of  the  Board.  Uf  these  rounds  a  large 
number  had  been  fired  in  the  effort  to  obtain  a  suitable  powder  for  the 
test  of  tbe  gnu.  With  this  x)0'¥der  test  there  had  also  been  united  i 
partial  test  of  the  accuracy  of  the  piece.  Three  groups  of  rounds  were 
lired  at  the  1-inile  target,  one  group  of  8  rounds,  one  of  2  rounds,  ud 
one  of  5  rounds. 

To  complete  the  programme  of  the  Board,  therefore,  there  remained  to 
be  tired  123  rounds  with  i)rojectiles  weighing  575  x>oands  and  charges 
giving  37,000  pounds  pressure  per  square  inch. 

Of  these  rounds  15  were  to  be  fired  in  groups  of  5  each  at  the  3,000- 
yard  target;  15  in  grou])S  of  5  each  with  three  different  elevatJonSi 
including  the  maximum  elevation  attainable;  and  at  least  onegronpof 
10  rounds  for  rapidity. 

Thisbalanceof  the  ])rogrammehas  not  been  entirelycarried  out.  Ate 
the  two  hundred  and  ninety-second  round  it  was  found  that  erosioiiof 
the  bore  in  the  vicinity  of  the  seat  of  the  projectile  had  progressedto 
such  an  extent  as  to  practically  destroy  the  accuracy  of  Are.  Thegai 
having  thus  ])ecomo  unserviceable,  it  wsis  considered  that ftirtiier firing 
would  not  only  be  of  little  value,  but  would  also  render  the  desiiabk 
operati(m  of  relining  the  tube  more  difficult,  if  not  altogether  impos- 
sible.   The  test  was  accordingly  concluded  at  this  x>oint. 

The  (*oncInsion  of  the  test  left  the  following  items  of  the  prognnflM 
uncompleted,  viz: 

One  grou])  ot'  5  voundrt  at  tlic  .3,000-yard  target  for  aconraey. 
Ono  grouj)  of  10  rounds  for  rai)idity. 

A  record  of  all  firings  made  with  this  gun,  with  explanatocy  oolei 

and  remarks,  accompanies  this  report. 
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POWDER. 

The  re(iuiremeiits  of  the  powder  for  tlie  10-inch  B.  L.  ritie,  steel,  are 
as  follows: 

Kiinl  of  powder:  V.  U.  brown  prisiiiatii*. 

Charge poundH..  250 

l*res8ure  jut  square  inch do 37, 000 

Initial  velocity feet  per  second..  1,975 

Tlie  table  given  below  shows  the  difterent  powders  used  in  this  gim 
and  the  number  of  rounds  fired  with  earh. 

Tabic  of  powdei'H. 


Kind  of  iH.MMhr.  I  ^J'^.'.^V*  Ki"«l  «»f  \HnM\vr.  '  Numher 

'  otruuuds.  '  of  rounds. 


( i(<riiian  hn>wn  jiriHiuatic i  9      Du  Poiit 's  ])rown  prismatic — Cont'd. 

Pu  Poijt'H  brown  )tri(«matic:  V.  r.,lot  7 

N.  v..  lot  7 15             V.r..lot8 

V.I) 3             v.r.,  lot» 

v.r, : 4              V.l'.,lotlO  

r.  H '  4              V.U.Jot  14 

V.O '  3              V.U,  lot  15 

V.  K 4              V.U  .lot  16 

V.S 3              V.U.,lotl7 

r.  V '  4         V.  r.iot  i» 

r.T ;  2              V.U.Jot  22 

V.  r.lotl 35  V.P.,  lotl4. 


60 

2 

11 

8 

2 

2 

6 

2 

29 

24 

4 

V.r..lot2 j  24  W.n.,lot4 i  17 

V.r.,lot3 0      German  HinokeleHA  for  8-inch  rifle 2 

V.U..lot4.. 3      French smokelesH,  B. N 4 

V.U..  lotr. 


o 


V.U.lote 3  Total ,  292 


PROJECTILES. 

The  projectiles  used  were  mainly  cast-iron  shot.  A  few  rounds  have 
be4*n  fired  with  armor-piercing  shot.  The  weights  were  571  pounds  and 
67r>  ]>ounds.  The  first  58  rounds  were  fired  with  571-pound  projectiles, 
the  remaining  234  rounds  with  575-pound  projectiles, 

ENDURANCE. 
TUK    GUN. 

This  gun  lias  endured  202  rounds  without  any  apparent  loss  of 
Btrength.  Of  this  number  144  have  given  pressures  above  35,000 
pounds  ])er  scjuare  inch.  The  maximum  pressure  obtained  was  62,000 
pounds  per  square  inch.  The  erosion  of  the  tube  at,  and  for  some  dis- 
tance in  front  of,  the  seat  of  the  projectile  is  now  so  great  as  to  destroy 
the  accuracy  of  fire,  and  for  that  reason  alone  the  gun  is  considered 
unserviceable.  The  progress  of  this  erosion  is  shown  in  the  series  of 
impressions  which  accompany  this  report.  As  was  to  be  expected,  the 
erosion  increased  very  rapidly  toward  the  last. 

Tp  to  about  the  two  hundredth  round  the  accuracy  of  the  piece  was 
not  materially  attected  by  this  erosive  action.  Soon  after  this,  however, 
it  was  found  that  projectiles  with  the  service  band  did  not  take  the 
rifling  well  enough  to  insure  accurate  flight.  At  the  two  hundred  and 
eighteenth  round  a  projectile  was  used  having  a  band  in  form  the  same 
as  the  service  band,  but  of  one-tenth  inch  greater  diameter.  The  effect 
of  these  larger  bands  was  noticeable  at  once.  The  accuracy  of  fire  was 
restored  and  the  gun  again  rendered  serviceable. 
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After  the  two  liUiidrtMl  and  liftietli  round  the  erosion  had  progressed 
so  i'ar  as  to  make  necessary  I'urthor  increase  in  diameter  (if  band. 

This  second  increase  br'ou«:ht  the  extreme  diameter  of  the  baud  up 
to  lO.'lU")  inches  and  ]»ro<luced  results  as  satisfactory  as  those  obtained 
by  the  first  increase.  At  the  two  hunched  and  eighty-eighth  ruuiul, 
however,  tliis  advantage  disai)i)eared. 

Out  of  live  shots  at  the  .*»,000  yard  target  but  two  hit«  were  obtained, 
as  against  a  record  of  live  hits  at  the  same  range  with  the  live  shot* 
iininediately  precedin^r.  As  the  travel  of  the  shot  had  not  materially 
decreased  it  was  not  thought  that  the  difficulty  could  be  overcome,  as 
in  previous  instances,  by  an  additional  increase  in  thickness  of  band. 

From  an  ins])ection  of  the  extent  of  the  eroded  portion  of  the  bore, 
it  seems  probable  tlnit  the  velocity  acquired  by  the  shot  before  reaching 
tlie  uninjured  portion  of  the  rifling  is  sufficient  to  partially  shear  or 
tear  the  band,  so  that  the  full  velocity  of  rotation  is  not  imxiarted. 

BKEKC'IT   MECHANISM. 

Considerable  trouble  was  experienceil  with  the  gas-check*  cai>s  origi- 
nally used  with  this  gun.  As  in  the  case  of  the  12-inch  mortar,  steel, 
all  dilliculty  of  this  kind  disappeared  after  the  sabstitntion  of  sted 
split  rings  for  the  cups. 

At  the  one  hundred  and  ninety-ninth  round  the  spindle  bit>ke  at  the 
front  thread,  the  threaded  i)ortion,  together  with  the  nuts,  being  pro- 
jected some  distance  to  the  rear.  The  pressure  recorded  for  this  roond 
was  50,1100  ])ounds  per  square  inch.  As  the  fracture  indicated  good 
metal,  it  could  only  be  concluded  that  the  sectional  area,  combined  vith 
the  inlluence  of  the  sharp  reentrant  angle  of  the  V  thread  used,  trw 
not  sufficient  to  withstand  the  strain.  A  new  spindle  was  according^f 
nnide.  in  which  the  diameter  of  the  unthreaded  part  was  increased  and 
a  fillet  turned  at  the  forward  end  of  the  threaded  part. 

This  new  s[)indle  endured  only  18  rounds,  breaking  at  a  ]>oint  between 
the  obturator  nut  and  the  locking  nut.  The  ])ressure  was  G2,6U0  pounds 
per  s(|uare  inch.  A  second  spindle  was  then  made  similar  to  thelirt 
except  tlmt  the  diameter  of  the  threaded  parts  was  also  increased  and 
a  tillet  phuted  between  the  right  and  left  hand  threads.  This  spindle 
lasted  (lurinf»-  theremainderof  the  test  and  is  still  apparently  nnii\jaiei 

After  the  two  hundred  and  thirty- seventh  round  the  breechblock 
con  1(1  not  at  first  be  rotated.  Considerable  ]>ower  was  applie<l  to  tbe 
rotating  crank,  Init  with  no  eilect.  It  was  Anally  rotated  by  striking 
the  translating  stud  with  a  drift  and  sledge.  The  block  could  not  then 
be  withdrawn  by  the  translating  roller.  Upon  removing  the  fiice  plate 
two  teith  were  found  broken  in  pinion  No.  3.  The  pressure  for  this 
round  was  only  .'J^.SOO  pcmnds  per  square  inch,  so  that  it  is  difiicnit 
to  tind  a  rea>«)nable  (explanation  for  this  accident.  No  recarrenre  of 
this  action  has  since  been  encountered.  A  new  pinion  was  made  and 
used  in  all  rounds  thereafter. 

Sonn*  difticulty  was  also  caused  by  the  tray  latch  failing  to  hold  the 
tray  lirnily  against  the  breech  plate  while  the  block  is  being  ran  in. 
When  this  occrurs  the  tray  latch  spring  bolt  rises  and  its  upper  end  is 
])ressed  forcibly  against  the  translating  roller,  the  sharp  edges  of  which 
cut  and  deform  the  bolt.  The  effect  of  this  action  is  to  make  tranda* 
tion  of  the  Idock  verv  diflicult. 

In  other  10  inch  guns  of  th<'  same  model  this  trouble  has  been  prae- 
tically  overcome  by  rounding  the  edges  of  the  threads  of  the  roller  and 
by  th(»  addition  of  a  shoe  on  the  end  of  the  spring  bolt. 
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AcrvilACY. 

Ill  acconlaucc  witli  the  i)ro^raimn('  several  targets  have  been  made  at 
ditt'erent  ranges  and  elevations.  A  i)lot  of  each  target  witli  required 
data  accompanies  this  report.  Taking  into  consideration  the  condition 
ot*  the  bnrc  at  tin*  times  the  difterent  targets  were  made,  the  accuracy 
of  this  gun  is  regarded  as  satisfactory. 

KA1MI>ITV. 

Tin*  test  for  raj)idity  of  fire  of  this  type  10-inch  gun  was  not  coni- 
])h»t(Ml  at  the  time  when  tiring  was  discontinued.  As  the  Board,  how- 
ever, has  official  knowledge  tliat  other  10-inch  guns  of  like  model  have 
Ix-cn  iirrd  for  rai)idity  ten  founds  in  14  minutes  41  9-10  seconds  from  a 
disappearing  carriage,  and  in  14  minutes  39  seconds  from  a  barbette 
carriage,  it  tlH'relore  considers  that  the  type  gun  w^ould  fully  comply 
with  all  ie(iuirements  in  this  direction. 

STAK    (rAl  (;iN(J. 

This  gun  has  been  star  gauged  as  follows: 

iJtMoro  lirinu,  Sj'])to?nlfor  10,  ISJK). 
Al'lrr  (U  nmmN.  !■  «'hrii:iry  28.  l.S!)L>. 
Afrrr  i:{()  ViMiuds.  .Inly  21,  18112. 
Alter  liHJroiiiHls,  May  1}>,  lM>:i. 
Aftfi-  217  n)Uii«is,  April  2(5,  ISIM. 
A  Hit  21  i  nuimls.  .hnic  IS.  IHl*-). 
Attrr  LV'2  ronn<ls.  February  8.  1890. 

The  lecords  of  these  star  gaugings,  showing  the  successive  and  the 
total  increase  in  diann^ters,  are  appended  hereto. 

CONCH  SIGNS. 

This  gun  has  suceessfully  withstood  2i)2  rounds.  As  the  result  of 
this  test  no  injury  except  that  due  to  the  erosive  effects  of  the  powder 
gases  can  bo  det<M'ted.  This  erosion  has  destroyed  the  accuracy  of  lire, 
and  for  this  reason  alone  the  gun  in  its  present  condition  is  considered 
unserviceable. 

The  10  inch  ]>.  L.  ritie,  steel,  No.  1,  has  been  subjected  to  the  proper 
test  for  the  determination  of  the  endurance  of  the  same,  and  the  Board 
tberefore  concludes  that  the  10  inch  B.  L.  rifle,  steel,  is  a  suitable  gun 
**  to  be  i>ut  in  the  (lovernment  service.'^ 

In  view  of  the  otherwise  good  condition  of  this  gun,  the  Board  is  of 
the  <»pinion  that  it  is  desirable  to  have  it  relined,  if  ])Ossible,  and  then 
submitted  to  further  test. 

Isaacs  Arnold,  Jr., 
Majot\  Ot'dnaucv  Jk'partment,  U.  S.  yl.,  Prcsiflenf, 

Frank  H.  Phipps, 
Major ^  Ordnance  DeparimenU  U.  8.  A. 

J.  W.  Eeilly, 
Major^  Ordnance  ]>epar1mentj  if,  8.  A. 

Frank  Heath, 
Captain^  Ordnance  Department^  ZJ,  S.  A. 

W.  S.  Peirc  E, 
Lieutenant,  Ordnancr  Jkpartmentj  U.  S,  A.,  Recorder. 

il417!)j 
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liecord  of  firing  with  lO-inch  B,  L,  rifie  {steel),  Xo,  1,  t»ipe^  JFatervlUt  Annul^ 

[Olgrct  of  firing,  li 

l*i»w(l«T.  I  Projectile 


I)ato. 


No. 

lire.     Kiud.     Wii-ht. 


Sept.  10 


Si'pr.  17        :{ 


2 


2 

mm 

u 


I 

Xumbor  '■ 

of  Kind. 

priHinrt. 


Pounds. 


45' 


452 


Weight. 


l.'IO     1,297+7  ! 


175 

70         702 
l.'W      l.l!9«+7 


200 


Lbit.   Oz. 

508      0 
3      0  Band. 


:  571      0 


CI 

C 


< 


•3 

O 


J»5         951 
i:JO     1.290+7 


570 
1 


0 

0  iMind. 


571      0 


560      D 
2      0  Mild. 


571      0 


.  Trarel 

'.  uf  shot 

in  bore. 


Inchea 
25.1.05 


255.25 


I 


255.25 


Instmmvii^ 
reloe 
feet. 


^'T"     •!  velocity. 


I 


'  tHUJSlr. 

90     /  1  •■•« 


,8{ 


18 


{ 


l.fiff 
lOOfiJt 


I.7B4 
l.iU 


TRIAL   OF   10-IN'CH    B.  L.  RIFLE,  STEEL,  TYPE.  375 

;(  ll-ok  rroiiuij  'iroiiHd,  from  Srplembtf  IG,  ISDO,  to  April  2S,  1S!>^. 


,  JtDDiu]  of  prctJtvilie  In  '• 


firing  t<c|.uiiutwr  18, 
l«n,^y  Llnut.  W.  W. 


UHloanduliE-l.   AflwtbixT'juDil 
cun  «u  rdb^il  ollh  Z2S  p-mu.t  -. 
'(f    povdi-r— fniut    CKTIriil^i' 
fHfiinda  Hid   ruAr  eartrlilKr'    i  i 

'o«B7l  Mimda  ■nOBnpktnJ  T-i 
HtIde-    3  el«dlric  priniart  mnJ  ^ 

fallsdtoIeiitleKbiitsi-.  Thebrcefh 
>va*  ihnn  upeneil  uid  tliu  bi>f{*D' 
powder   ruaod    lilukMinl.    C> 


Mriioenlal  arrlage 
fur  K-laDli  and  lu-iuob 
rlA»i  cylluderi  of 
UCTiaoe  fltled  with 
■Uel  Dblntatliii  bm. 
CuriuB  mn  from  Inl- 
my  Twfom  fill  [pg  tyl- 
iiden.  Deulh  of  nil 
u  riclit  rvlindxr 
Douuiwl  4|  iDClin  nl 
JlliPR  bole. 
UaiiLb  of  all  in  Inh  oyt- 


Loading   p 
■bol,  du« 


.  ou  thinada  ut 

roflnuUiitf  piD 


UkcoibyLieuLW.W. 
Ulbiian,  nnlonDiw  Ue- 


Wldo    OpflDlDgA    M 

iDemirlridx"  IbnmJA'wtiiloKpiD, . 
JSlTdcDr  Bnt  TDlMiiyrrwDsbluwii  i 

cnrbyljMi.   HrsiiBlocltT  fia.T 
1  tuivk  au  reel.      Cnpwr  I  ' 
pound.  iDftial... 


Indsnof^, 


rnof  ^,aau  nous 
'ionuidtablaxi 


■  r-TOuudjoii 


i:;lilIyuvi.TIulMitlm 


ilrs"!; 


fltlad  with  itMl  ul 


:  I  LtMuiing 


1 
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lU'cord  of  firing  wit  It  In-invh  J*.  L,  rifle  (»/ct7),  Xo.  i,  type^  U'aterrliei  ^4raenal,  ai  Sm 

[Object  of  ftri^ 


M-l.t.     I 


Si. 


.s«'i»t.  r 


No.  . 
l»ati'.        of 
lin* 


lrt!JO. 


PowiUt. 

I  Nuinbor  ' 

Kind.  ;  Wtight.  |        of  Kiml    ' 

i  ,   prisms. 


I 


Pttviult. 


iH.'.tl. 
.Mar.  L»l 


100  !  ],no:i 
i:{5  I  i.:u7  :  7 


'IWft 


110     l.10.'t 
WK'i    i.::-i«-t-7 


245 


125     i.l'5:j 
i;!(i     1.297:7 


ProJiMstile. 

/.//*.   <tz. 
564      0 

:i     0  Kiiiid. 

I      Ulead. 


571      0 


I 


5<»7      n 

4      0  .suiiil. 


2.V, 


I     \ri 
I     CI 


I     571       0 


5li5  0 

4  0  Irail. 

2  0  Kiiml. 

I  571  0 


11(1     I,  lo:; 
1.;:.    i.:u8:7 

24  r» 


1  1  ravel     ||,.„_^^     Insi 
of M hot!  ^^J!^''-     alve 
iu  l>i»rt). 


hion. 


I 


Inch  9.  - 
255.05  ' 


255.05  ' 


to>n>.  all 


571       0  iiatunil       2  15. 25 


fe«C 


If)   '  ^t! 


IH  r 


1.1 


IH    r  l.M 

I  l.M 


1»-:»J« 


IM 


l.M 
l.M 


TBUL   OP   10-INCH  B.  L.  EIPLB,  STEEL,  TVPE. 
k  I'roriiig  ilroaiul,  froat  StrpUmber  16, 1800,  to  April  ;.'j>,  /fift?— ContiaueiL 
Klin  Rir  eiHlunmi-v.) 


Ci.un. '  ,"  „,'i.      «avh  wi'intft,  sn  til*e".  Bstiin  at 

roeoll.  ^i^„         df  uutrdiT,  MHiniluf  |>ni|MUIiila 
illKlit.i«atl«iiigatl>iBBiroit,alo, 


ImtwcMi  ptwna,  due  tu  fimiuui: 
triiljtathnHeh  loading  iMii,  Bl 
orSnt  vslvc^  ItHnablami  dm 
dn«1a«prhiulfiilLf)rupri!!li1-   C 


ffls:r, 


AfttVUili  rannrl  lbir>l  t><>lt  fr<mi 

Idb  oblumllujt  liiura  III  r-lin-liT" 
bpiik«n  off.    Xniillu,:   jmh   »u* 

allniHl  UKF  BUIriilea  bafulv  lU- 
■ii'nlijjt»»nrlilK''ln  uiwwh. 
Dcrrin  u>li  ronod  ID  Iron  b*<*  wm 
wnlttml  miliar  olniHib  nUnmiH 
lups  of  ojrllndi'i*  In  hohl  ilmtn 
iirukon  MM  U  rfllndan  aail 
imrsnt  liMkain.  SCraail  Iiwit 
hniB  ttaat  mi  at  rishL  etllvil*r. 
unit  llril  Kiid  H-coud  b^a  rioni 
rrnni  ud  nf  lali  cvlti>d>r  iJTiiluiu 
dC  UebtiliaHlinllbinitfqi'a 
dhUno  or  about  Minclwa.  SUil 
man  orilmto  «f  IwbiI  ,'.  Inch 
■MlHbirbnAnRrRintliDffera. 
Rlcfct  ohMkla  nH  cnickal  npcm 
n>r  aiUitauvor about  IS  Inofan 
•Inns  bend.  lAtl  rhaul*  mil 
iirvt  aliRhtly.  Up  ot  rlcht  front 
Biililo  rraeknl  open  nl  front  «ad 
about  i  Inoh. 


;    CarrlagO  II  b^tie*  o 

I       ollanraaaixdbiiitt 


l!!'||l■^ 


mdafi 
...  ..._npl 

uyllDlloH 


lylliulDni,  Huuk 


tea..' 


lintfpaQ 
irmlviu- 


obaoi  bn  WlthotiMIS- 
Pmanni  saiiCH  In   a 


.-.Intabi 
UmwIi  mci 
«orIi*<I  with  pornu 
»•«  tliraiiebnut  Uw 
Brtng. 

I'tMUroa   MiiT'valMd. 


cSBwa  1 


BiM*  l»t  ilrlnjE  cliu*!* 
nlla  InornuBd  in 
(hlvtaini,  uildllXinal 
tlmtUlBc  bar  ^Uonl 
In  VBClt  «yllln)«r.  pla. 


Idf  jilalM  pni  imdCT 
rokM  of  OMTUni. 

rfful  ISIu  MDirbatl 
No.!. 

CylUiilon    llll«l    witli 

ann  la  unvw.   un 

Dtllndor  11}  fcallMM 
of  OIL  fuU  fiiboltuii 
of  tllllne  buU.    Iia- 

dopth  on  KPuuoc  et 
iilahiB  riid  Kudo 
aTBonotofollmrljil 

CjliudET. 

Loading  pan  ■UpjN'd 
ovar  Fartrld^  brfon 

iaMrlluKiMUirJiIielB 

OblnnUSE     rlofftFtc 

lirlmiTii.  A  Mil  3),  UMI, 

FlriflE    f"H.'liMit«l     bj 


1 
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Itccord  of  firing  with  lO-inch  li.  L.  rifle  {steel),  So.  i,  ttfjfe,  Waterrliet  Ar9«mal,  at  i^cfl^ 

lOhjertof  Hri^l 


Dal*'. 


No. 

of   , 
lire.       Kind. 


1891. 
Mar.  20 


Mar.  3U 


Apr.     0       10 


Apr.     G       11 


Apr.     ('.       IJ 


Apr.     0        14 


cs 

B 

r. 


G 


I- 

'A 


I       .;i; 


Powder. 


Projectile. 


Aj.r.     ()       13     i       § 


o 


Number 

Weight.  ,        of  Kind.  AVeight. 

pri.sms. 


Pound*. 

110 
125 


235 


1,098 
1.347+5 


125 
130 


255 


40         430 
135  '  l,447f5 


m 

CI 


175  i 


■> 


55         591 
13r>     1,447  +  5 


190 


a 

J3 


C 


O 


75         807 
135      1.447}  5 


210  j 

65         699 
135      1,447+5 


2iK) 

70         753 
135      1,447  +  5 


205  I 


Lh».   Oz. 


566      0 


5 


Osand. 


571 


566 
5 


0 
Osand. 


571      0 


571      0 


560      8 
1      8  Hand. 


571      0 


560 
2 

0 
Oaand. 

571 

0 

569 
2 

0 

0  Maud. 

1  571 

0 

566 
5 

0 

0  Hand. 

571 

0 

Travel     Tk«...«.-     InHtrutauM 


Ifiches. 
255.23 


255.15 


255.25 


255.25 


255.25 


255.25 


255.25 


i::'/fftfl 

Mvz:ie. 
^^  \  l.fiS 


20 


18   { 


18 


{ 


18   { 


I 
I 

l.{ 


1.911 
1.911 


1.C7I 
1.6M 


1. 


1.^ 
1.8N 


1. 
1.711 


1/ 
Lert. 

100+>i* 


TBUL  OP  10-mCH  B.  L.  RIFLE,  STEEL,  TYPE. 
Book  Proring  Ground, /ram  StpUmb4r  16,  1380,  («  Jj>rU  X5,  IJS^— Continued. 
tet  gaa  An-  endimiics.) 


b  M  elTeet  on  pisce.  x 


_A 

bnwob  iDHibaniiitu,  amunBptinii 
of  povder,  KIDBd  of  prQj«tlle  Id 
flight,  wktUHogDl  ftkKTn*ota,etc. 


Mhbtock  e)oud  MiUy.  Crack 
bonk  In  I«n  joko  plMa  hwrau- 
I.  Ml  HH^ad  tnimlb  rear 
~     boiin  of  batb  afllBden. 


holerli 


plDK  is  aiUnB 
n  MDd  allKlK  «- 


Iibt  oyllDda  vii  tUgbt 

.  jtfMirUi  top  tap  bolt.    C«s. 

ByllDdenorfoMiOponadaliil- 


Canlica  |   Inob   ont   ot    baiten 
vbeainiD  wu fired.    WlsHapad 
itoflnt  box  of  «aiib 


eyuSJer."' 


Caniagol  Inch  oat  of  batlttV  irhon 
Eiinwagfind.  (HI  ««>ip»a  at  IIU- 
rDgbala.  KlghtOTUoderatufflDri 
ban*  tightoned  ailer  tbia  lODJia' 
Unpor  oyllMltn  of  1I,M0  pomda 
iBiUal  ooraprcaaloa  asd  tablaa  oT 

^UadlBOaseO.   OaMaroTl- 

ino/M.mpamid*lnldalaiBi- 
wtoa  BDd  tablea  of  INT  naad 


SUgbt  aanapa  of  oil  at  tOnrtb  top  lap 
nit  In  right  ayUndsr,  Ci^per 
oyllDdan  of  SlOM  pouDd«  IdIUbI 
Dempraaaion  and  bibtca  ol  WO 
uaed  tn  ganga  V.  Copper  ejllo- 
dcn  of  a.OOU  povBda  fnltial  eom- 


HI  iwcuBd  ftom  eaBDOatiu  plpa  of 
ejliadna  at  (Itlh  top  tap  Mt  and 
at  filling  taola  of  rijtnt  (^llndor. 


Iret  of  primat  blomi  oat.  End 
of  prlntor  barol  off.  BnaohWiick 
con  111  not  be  rotated  OBlll  rear 
d.  doe  to  "    ' 


Hd  oTsroartridgo 
ton    btaertlng    t 


ajuDder- 
ObinratlBg   elaetrio 

Vned  Islo  aand  bnl^ 

Loading  pan  uraa  illp- 
ped  onr  oartjMfB  Im- 
(On  Inaarllng  ear- 
tridga  In  btvcdi. 

Copper  (Tltadan  of 
a,OOD  ponada  lalUU 

UaaofUM. 


Gun  moDDted  on  enarl- 
loenta]  carriaga  lie  g- 
liwb  and  lO-inob  ride. 

aUndar  of  earriajta 
(d  Willi  aMaloMa- 

1  qnart  of  oU  a«te«  to 

nllnte. 
ObtaBUngalaatria  pri- 

ApHl  M,  1 W. 


Cartiidgabagoat. 
Cbaaber  (Micid  ont 

aflai  oWB  round  to 

tholUtaW  loading  of 

PTC)*nUa. 
Onpar    cjUnden    of 

a.Ota  pouula  imtlal 


Kl     eacaprd     tbroogh 

eaob  erUndsr. 
rirlng    anMhiotad    by 
Llaot.  C.  8.  Vbaalar, 
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I 


Jiernrd  of  firing  viih  JO-inoh  JL  L,  rifle  (steel),  Xo.  1,  lyjte,  Waterrliet  Ar9ena\,  at 

[OLJect  of  ilringill 

~    ■"""■■      J 

of  lihot     ^^'P^'*'    «I  vei. 
in  lH.re.      «"*"•  f.^ 


I'owiUt.  I  l*r<yoctile. 

No.  —  -"-         ■.    — - 

Dritf.       (if  Xnml»er 

iin*.    Kind.  ,  AV«  i;;lit.  of        j  Ki:ul.  !  Weight. 

]tri.sniH. 


181)1. 
Apr.   I:J 


I 


PotiHih. 


I 


1.) 


100     1.07C 
100     1,071 -!-;'> 

•Ji:0 


1.1$.    Oz. 

'  •  riCiCi    0 

f)     0  Mm\. 


j\]tr.  v.\      in 


Apr.  i:5       IT     ] 


:     t- 


Ai.r.  1!        is 


I     -J 


Ai.r.  i:;       II)  A 


>       ! 


A'.;-.   \\       'J-i 


A  J.:-.   1  1        '.?! 


Ap-.   i: 


1»U 
{)') 

IHI) 

•JO 

1S5 

1>7 

1»2 
HO 

ls7 
1-7 


9(>8 


()(»S 
l.olfi+5  i 


1,0U2 
1.017+5  , 


.-8 


571     0 


.')70 
1 


0 

0  K'lllfl. 


571       0 


54M) 
5 


0 

0  (4<|ll(l. 


571      «i 


567 
•J 


8 

8  Annil. 


571      U 


1.017  15  r  S 


^      3 


-=     i     509 


IS< 


JKK) 
l,0irH-5 


'.I'M) 

1.015-5 


!)!)0 
1.017  !  5 


2     ! 

It 


1 


8 

8  KnTi«1. 


Ayr.  :(» 


Ayir.  :;.)        -J  J     I 


!.-()    i,riOfi  j .") 


HiO   ,    1.  71>'  \  .' 


571      0 


5C8 
3 


0 

0  Killlll. 


.571       0 


.508 


•i 


0 

0  HOiid. 


571      0 


5CK 
3 


0 

0  Hniid. 


571      0 


.^.71      0 


.571      0 


Tnehet. 
2.":».  15 


I 


lVn5.20  : 


i:.v,.  15 


2.55. 15 


255. 15 


25.5. 15 


255. 15 


2.'i5. 13 

I 

255.35 


12 


i       \.m 


\ 


I 


12 


"{ 


,2/ 


1.74 


o    !  l.SM 

I  1.171 


12 


'-    I  l.« 


'-    \  1.714 


*-    \  1.711 

r  1.7lt 


\  LmL 


1.789 
I.M 


^-  \  l.T« 


lo    f  1. 

*-    1  1. 


1.1 


TRIAL  OF  ID-INCU  B.  L.  UIFLE,  BTEBL,  TYPE. 

Boot  I'rorinij  (ironud,  from  Seplembtr  XG,  1890,  lo  April  S5,  /.WW— Colitlnuod. 
ttml  ;:iiu  fur  <-tidur*ti«>.] 


'■  ntnneth 


'cm-klilDck  roUluI  nlUi  idiulit  iUr> 


fhiJi^  (u  liolir  cvfuBoli^  tu  rur^ai; 


diOoallf. 


CwHsKB  I  Inob  QUI  of  ■■alMry  vbau 
Biiu  wu  Uxtd.    Wire*  of  piiner  { 

<-arrla|,'»|ln:UuatunMUaTjvhaa  | 
blownuut.    EiMlofprlmarbdfat.  | 

rurlice)  iufliMIIaf  LMtor]'  wbru 
CunwssUrvd,  LivjEwnijUhlpfi-jir  ' 
ubvrt  of  HprMluc  uppuntui 
jirrvd  l«uae.  Oghiaml  ■nut  Uila  < 

III  rlMlnB  ill  nktatlBiC  linecbUwk 
lut  Liiru  miulr  vltll  i-llltbl  lUai  I 
i-ulty.  Urwohblm-kDiiniiMlIMllr.  I 
Shell  cuuc  onl  af  l>uU  noil  Ml  U  ' 

In  npnnTna  Id  rotallBg  bTWWbblMk. 
Onl  turn  madP  wiSi  ullKh.  ilUH' 
rullt.  AllihBh[ri<llu|-di!«Dbull> 
IQ  iilutle  plat*  and  In  fltnit  ma-  { 
unii  of  top  uutUso  CMnd  loaawwd 
oflvPtMoruuiiil.  ) 

'^nimi-r  rylhidan  «t  tifiaa  ■anaui*  ' 
tnltlnl  MDiuiuialnB  (ltd  Udiloa  uf  , 

itn:  I 

IiivIimIbb  In  raUllDjf  1><r««ptiU<Mk  i 
•— de  wia  (Ueu  am- ' 

,.  iirttTllr"  -  -—      ■ 

piiun<1(  inltl 


aiiDRiunDtwtuniiauiirl- 

iii«BUa>'>rrliuvli>r»- 
InrhoiHllOlavltrtilM. 

CTllBilBT  Of    wtlau 

attMlwltli»tHlaWu- 

raMBftbarv. 
ODt'lwIf  nllOB  of  i>a 

■ddwl  ln<jltiid*r. 
KbxM    Uot    thine   tb* 

nindlH  of  ■|»lae  li-K 

at    tniy  laleh  ?-iiind 


O^IWI! 


^■l^''- 


riced   (lito   wihI  Imll, 

■wlhuiK. 
rhuitier  ipooitxl   mt 

■nvT   Mcli  timad  Ui 

tWIlUM  IiMBlIn^  Wf 

pKiJMlUe, 
CanDTsUDK  I>ll»  -f  Byl- 

loili-r  jMibM  ilurmi 

(hp  fttlnit 


rlHu.    C>lluilai«  III- 
led  with  irtwl  olilu- 

ObhintUDa  BkPirlr  i>ri- 
_am  AurtlS,  LHtl. 

Fired  £u>  uod    huH, 

Chuntwr  nonBcil  mt 

(tactlltalu  InHltn^  uT 
pnrirctlln, 


iIIkik^ 


Mid  of  orliodnr  and  la 
nUHIMUHB  plH. 
CvppH'     eyUBaiini     of 

^nou  |wutid<  inltt«l 
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lit  cord  of  /(ring  ivith  10-inch  If.  L.rijie  {steel),  No.  ly  type,  Jf^aterrUet  .Ir/ifitri/,  fifSia^ 

[oi»jiit«>rurim 


l)at« 


1801. 
Mav      H 


Juno  10 


Juuo  10 


JUIH'   11 


No. 
of 
lire.     Kind. 


25 


Mav     8       26 


r-' 

2  o 


Powder. 

Number 
Weight.  of 

i  prisms. 


I'oujids. 


100     1,088 
100  '  1,081  +  5 


200 


Mav     8       27 


Urn     ^ 

93    .. 


110  ;  1,197 
no  1  1,192+5 


220 


Kind. 


Projectile. 

Weight. 

Lb*. 

568 
3 

Oz. 

0 

0  sand. 

1  571 

0 

567 
4 

0 

0  sand. 

Travel 
of  shot 
in  bore. 


Inehet. 
255.15 


l)enr.4      InstmiMli 


115     1,252 
115     1,247  +  5 


2:^0 


Juno  10       28 


Juno  10       29 


30 


Juuo  10       31 


32 


o 

00 


a 


6| 

•  X 

Px 

X 

;3   ;,    S 


X    X 

u    g 
p.  X 


X 


100      1,063 
100  ■  1,056-1-7 


a 

03 


571      0 


562      0 
6      8  Sjiud. 
2      8  lead. 


571      0 


200  I 

1T6  !  1.167 
115  1  1,217+7 


120  i  1,275 
115  I  1,213+7 


235 


120     1,273 
115     1,2131-7 


23.-) 


100     1, 068 
100     1. 0644-7 


200  , 


33 


Juno  11        34 


June  1 1        \\7i 


K 

c 


=1^ 

.    X 

f^    X 
K 

2  13 


110 
115 


225 


1,172 
1,224+7 


>.  = 

■^      ) 

1      X 

3C 

^- 

u 

c 

^^ 

X 

»^^ 

u 

B 

^~ 

js 

m 

^ 

lt: 

Ui 

.  . 

p^ 

^ 

Cl 

.««-.    1 

-*>-' 

^H 

»^ 

*-s 

« 

HM 

^-1 

115 

120 


1,231 
1,  276+-7 


235  j 


115  i  1.230 
120  I  1.272-.  7 


235 


^1  568 
3 


0 

0  sand. 


571      0 


570 
1 


0 

0  sand. 


571      0 


00 


< 


OS 


00 

to 
u 

o 
O 


570 
1 


0 

0  sand. 


571      0 


255.15 


255. 15 


255.25 


255.15 


255.10 


571 


0  natural 
weight. 


255.15 


565 
4 
2 


0 

0  lead. 

0  sand. 


;  255. 15 


571 


568 
3 


0 

0  sand. 


255.25 


571      0 


568      0 
3      0  sand. 


571      0 


569      8 
1      8  sand. 


571      0 


255.25 


255.25 


I 
17r>fe^f\ 

,^    f  l.iS 


'M 


12   { 


lO      .( 


'M 


,.{ 


12 


12  { 


12 


{ 


M 


1.^ 
1.M 


1.07 


i.Tir 

1,757 


i.n? 


l.«l 
i.e  ■ 


LI 
1.! 


l,T4Ti 


i    i«>+»r 


1,M7 
l.Ml 


I. 
1. 


TRIAL   OF   10-INCH  B.  L.  RIFLE,  STBXL,  TYPE. 
Book  rn>H»g  Gntmi,  fiom  S^ftmitr  16, 1890,  U>  April  tS,  JM«— Continoad. 


«-™  I-'-    '     S     ll... 


i^ivaw  } 


r,aT,44o  1 
U.  :i7,fli»  ;■■■ 


ingot  tnipaBB  laMtf 


Flnt  ifdneltv  fntni>  blown  dovo 
■nd  Imkeo  by  liluf.  In  diwdIdii 
bnncbblmb  idIbIwI  with  alieht 
dtfflnaltir.  Copper  vTllndsn  nt . 
n,00a  poniida  iDtlfol  i:iRppr»ii<^ 

,  In  <il»inctn  Touting  bt^cchUock 

Ci>pnvrHfiylind««oflL3.D0OiriiqQfli  ' 
I      JBi)  Inl  oooipKaiilon  anil  Ublr*  nf 

-I  -Gopmr  cylLndsrn  of  ^9<0OD  ixiandrt 
Initial  otmipmiiloii  nd  t»blf<  of 


InoloilBgIn 
Ui(  ten,  w 
diflldtdtx. 


in  rDtatiu  bn 


tlocilyl , 

■Dd  bnilEca.  Sbitl  cmnw  ««t  of 
batt>iidAi11t«tb-rlehi,  C»yv< 
ojllndrr  of  3a.P0S  pnuMU  li>  1 1 1 1 
Dominvuloii  iDd  uUm  of  I" 
uai^  In  nnn  C.    Cnppwrvlii 

•Ivr  of  Sf  OOlfnioiHU  tnlllil  r I 

prfwiiim  mid  tiblw  of  IWO  ii..  .l  I 
In  giioge  D.  I 

[n  opening  Id  Tolatinu  bncnbM'"  ;    i 


"!?.; 


latiiiu  bi 

,-io  with  I.. 

CnpHT  «irliiitleri>of:<'J 


Tnt  btrJi  f^W  to  bntd  coDut*  ' 
nMn  tbe block  vat  l>ifiagpu«b«d  | 
honin.  In  ctualoK  In  mtsUoit  ' 
brovbUnrlc  lut  lorn  ando  vIlU  | 
gnat  dinicuItT.    In  menlog  lu  t 


C  iin  nonn  iaI  on  cip<H- 
ucnHl  eanfiuni  I'tir 
«tnr.b  and  lOlnnh 
MBm,  rjTiindin  Aiud 
vllh  bImI  obViintlBK 

ll«ptb  of  oil  In  rjlludpr* 

niuMund  SI  rucb«. 
CarlridgolugiiDC. 

•roUont. 

FK>tll  run  tiipHl  AtT 
wid  olM  uFIor  Htnh 

Chunbor  iiHinii'd  out 
afti>r  rarh  ronml  i" 
hcllluie   loading  or 

Tt*)^;.!.  nf  idl  nddnl 
u>  cjUadar  Imtan  a^ 
lu,jBDaia.lWl. 

trading  trajr    ailnid 

oTct  cariifd|n   W 
iMfbra    Innnruon    of 
carlrlili*  to  br*«Ii. 
coppn    nylUulan     of 
S,OM  puund*  iBillal 

ubiMof  inouHdln 

ru<in<1iin.ll>,>BdSl. 
:u  noi  pnunrlt  Initial 


Jun  Duniiil«d  on  oipor^ 
loionlal  Dtrrlaen  hit  a- 
liMliuid  lO'lait'irlih'R, 
Cylinder  mini  »I1U 


)btnratlnf  aleolrki 
prlmera,  Ipril  11, 


to  roDsd  M,  whiiD  cloit- 
InK  bnr«bblorJ[  a 
place  of  frou  pliiu  **■ 
■llpMd  onr  «rank 
handln  to  ]on£theo  lU 

Flrinic  oondtiulod  by 
tloaLW.W.GIIwon, 
OTduanoB  Uemul- 
mani.  aaaltunl  pnnf 


1 


3H4 
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Uecord  of  firing  with  10-inch  11.  L,  rifle  {aieel)^  Xo,  i,  /y/)f,  WaterrUei  Arsenal,  at  Sn»4§  ' 


Daif. 


N<.. 
tire. 


Kind. 


.luiv    LVi 


Sejit. 


Sept. 


Powder. 

Xnniber 
Weight.  of 

priMTii.s. 


I'ovnds. 


:;U 


Julv  *J.'.      ::8 


^V 

—* 

•  PM 

4" 

**-   *« 

^ 

^^ 

7. 

T.  r 

7 

*-  ^* 

7. 

ci: 

M            ^ 

M 

•>^       '■^ 

•"* 

2:1.')  I 


rj5 


or. 


Si'i)t.   7      :;•> 


•J5() 


100 


40 


■  .i  ■'-. 


S«-])t.     S        41      '    —.- 


1  '^ 

r. 


s.'])t.  s     4l'  : :: 


•JiHt 

no 

1U5 

•ji.-) 

iir> 
120 


2;;.'» 


12:> 


Svi)t.    H      i:; 


Sept.    H       44 


3 
X 


1    7,    . . 

I 


2.')0 

lln 
1(10 


210 

11.' 
120 


S.-],t.    ;^      .j:,    j  ^-z. 


12:. 

125 

2.'»o 


4(i 


Sei.t.  22        47 


Sr]»t.  22        4f^ 


100       1 

1.098 

100 

I.OOl  . 

7 

20  1 

11.-) 

i.or.2 

12" 

.:;io  • 

«• 
t 

•J.:.'. 
,               loo 

i,Of<»; 

1                loo 

.  07i»  1 

7 

ox:i 

07<) 


2t.') 

2h:{ 


Projeetile. 
Kind.  Wei^'ht. 


00 

I"- 


Lbs.    Oz, 
r.Tl       0 


507      0 

4      0  Hund. 


571       0 


.  :{54 
.  :{47  i  7 


c 

z 


.105 
. 107  1  8 


.  209 
.149  I  7 


u 


5C4 
7 


0 

0  Hand. 


571      0 


,  'JOO 
,  .'.Ofi  i  7 


.  :'.i)5 
,  ::58  ;  7 


,070  1  7 


24H 
2!U     7 


:i:,7 
:{50  ,  7 


571       0 


570      0 
1      0  Hnnd. 


>.    s    .' 


571       0 


ii 


c 


5t)8      0 

3      0  .sand. 


571       U 


f'  569      0 

2      0  Hund. 


-<J 


571      0 


5(i<>       0 
5      0  sand. 


571  0 

5(;6  0 

5  0  sanil. 

571  0 


200   I 


u 


5<Mi       0 


0  Hand. 


571 

0 

_'    " 

— 

5(>2 

0 

U 

0  sand 

571 

0 

—  - 

571 

0 

Travel     i)-,,_^ 
in  i»or*». 


2.V..  10 


255.  25 


25r>.  10 


507 
4 

0 

0  Hand. 

255.  25 

571 

0 

U 

0  .sand. 

255.  25 

*«aV)»  ^9 


255. 25 


255. 25 


255.  25 


2."i.  25 


255.  25 


InHtroiutiit- 

al  Vfli-'iiT. 

fret 


12 


\ 


12  : 


1.173      * 


1.!*' 


12 


..    ( 


1.S.V, 

i.e:« 


in 


i«  : 


10 


lu 


10 


10   ! 


I.rt*t. 


':.7rtJ 
1.715 


1.71IH 


1.'*'6 


i.a» 


Lost. 
I.  "m 


I 


^"     I  I.MS; 

10    '  '-^i 


10  I  ^^" 


10 


;        i.ao 


TRIAL  OP  10-INCH  B.  L.  RIFLE,  8TXBL,  TYPE.  385 

McU  Proving  GTO>t»d,fiv»  S^tmitt  16, 18$0,  to  Jjn«  »S,  OaB-CtmUanti. 


■an  p«  ,  CoflD- 


sa.sM\  . 

ll.USf  ^ 


amel 
M»Mtb»mf! 

M.UOO|j 

D.  rnnoil 
r.  axoaer  ■    > 

n,  mem' ,    . 
F,  U.WOI.  s     • 

sssal'  • 


"as,' 


CnpiwT  eirUndBn  of  tl.OM>  nnud* 
IdIUiI  canpraHdmi  uid  uiblmnr 
IBOO  niwd  ill  naptD.  CoMi^r 
rylliulen  of  SMW  uonnd*  Inltdl 
uomlinwtlaD  ud  UlllM  of  ISM 
lufld  Id  ffuiM  F, 

Flnt  primer  fiillddt  wlnw  pnllnt 
oat.  Flnt  iDloollv  rnini-  IiIukd 
down  bv  blHt.  Cuppari-ylliul'ni 
or  sa.Olfb  pnaDdn  Initui  DonipdM- 
■  laDHBdUbluolintU. 

^yllndtr*  of  14.000  Ixnind* 
" ' — Kulun  And  tulileii  of 


In  eloalne  Id  mUtlDg  bnwchblock 
Iwt  nnarlar  n-TolnlioD  of  cnuik  , 
iDida  iriUi  dimcDit;.  1 

SbMoMBeoDtofbaCt^  pleoMafn)  ! 
uUdr  band  ciniE  off  ibot  aud 
■truik  ttaegnniDdlafntltlirsDll,  ' 


of  ban  and  Ml  U 


CwrUge  II  iw}b«  ddI  of  batt«7 
wlwD  ■QD  na  And.  Sbotoanie 
OBt  of  liDtt  and  fell  lo  Ibe  tight. 
Copper  ejlindsn  ot  |g,MO  nf  fliw. 

SsooDd     nloclty     tmae    brakes. 


38,000  eopiMn  of  lata. 


SoMiDd  valodtT  nrama  brakan. 
atrnsk  by  abot.  11.000  osppma  of 
inolnsaunD;  nooo  ooppanof 
UMlBCMigar. 


IdbIiwIbii  Id  ratattDE  bmohblock 
lait  part  of  nTolntiDn  made  villi 
allsbl  dUDonlt;.    K.W)  wppo* 

U.OOO<i«p]MnoftMO 


QannunmUd 

iDchand  10-1  RBb  I 


»(ur8- 


lnu>  of  oil  a.ldNl 
fvllulnn,  dcptli 
ill   IBNUiDrfng   H 


aflvr  ranh  ronod  to 
belli  Ulo  loadlDfi  of 
pnOwUla- 
.'app«r  nTltDdiir*  nf 
0,000  poDDd*  iBltlat 
vDnptwileii  and  la- 
bin  of  una  naed  lo 
rounda  tO  to  U,  iD- 


pKtlHtion   lb   pobEor 

TnTlitsb  blladU  hold 
toDiwla  wliep  bluck 
*aa   balng    pnabed 


En  ojllndrri. 
FliwllDloaandbnU. 

CluDibnr  HpoDgi'd  oni 
anil  bnacb  mtAban- 
lua   Kidl  oiled   aTlar 

Tray  Utehtuiedlo  hold 
crtianlti  «ht-D  br*Kili- 
blook  waa  being  pu*h- 

In  raaDda  47  and  U  in 
opniiDE  bnwbblDck  a 

alipMd    over    orank 
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liecord  ofjiriiuj  with  JO-inch  B,  L,  rifle  {8te€l)y  No.  1,  type,  Waierrliet  JrtenalfaiSmi 

[Olueet  of  Ml 


iNo. 
Date.    I    of 


Powder. 


Kind. 


1891. 
Sept.  22 


Number 
Weiglit.  of 

prisms. 


Pound  ft 


Projectile. 


49 


Sept.  23       50 


Sei)t.  23       51 


s 

Is- 

^    SO 

«  g 

C^    . 

^        .< 

-      tD 

P      "^ 


125     1,372 
125     l,365-f-7 


250 


125     1,372 
130  ;  1.420+7 


255 


125     1,356 
125  ,  1,349+7 


250  . 


Kind. 


Weight 


o 


< 


■Or-* 
CO 


Lbs.  Oz, 


569 
2 


0 

0 


o 

o 
O 


571 

0 

568 
3 

0 
0 

571 

569 
2 

0 

0 
0 

571 


I 

Travel !  tv-w»^-    '  iMtmaMl 
of  shot    ^£Sr    j*l^X!?* 


in  bore. 


IneheM. 
255  25 


255.25 


255.25 


feeC 


i€0/«tt/m 
mmzxh 

10  I  741 


10 


i8H»r 


[Object  of  firhif:,l 


1801. 
Oct.       8 


52 


s 


a 

so 

X 


a 

at 


0) 

O 


65 


CO 

o 


o 
so 

u 

o 

O 


'  568 
3 


0 

0  sand. 


571      0 


255  15 


«{ 


1,« 

i,m 

i»+»r 


[Olject  of  firing,  exhibition  befitelll 


1891. 
Oct.      10 


53 


a 

00 

a 


X 
X 


o 


a 


80 


I— < 
n 

■♦a 

O 
CO 

o 


567 
4 


0 

0  sand 


571      0 


255.15 


i»+«r 


TEIAL   OP   XO-INCH   B.  L.  RIFLE,  STEEL,  TYPE. 
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Hook  Proving  Ground,  from  September  16,  1890,  to  April  S5,  i^^—Continued. 
to  prove  powder.] 


Pr«8iiiin*  jHT  :  Coun* 

square  inrh    Ii«coil.'    ter 
of  hoTv.  recoil 


Poundit.       Ft.  In.  Ft.  In. 
jD.    32.  (KX)    \r       o  ,  i;      ft 
\F.    35,490    r       " 


I).  37.  no  u 

F.    38.  01»0    1^ 


3      5       0 


I).    35.  OIK)    \,       „ 
F.    37,200    r 


0 


Wind, 
•trenffth 
and  di- 
rection. 


9 

o 

a 
« 

V 

a 

o 
a 


Special  remarks  about  each  Are, 
such  aa  ettect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in 
flignt,  scattering  of  fnLgmenta,etc. 


Inclosing  in  rotating  breechblock 
last  part  of  revolnt^n  made  with 
great  diflBculty,  mallet  being  used. 
32.000  coppers  of  1890. 

A  piece  of  yoke  plate  9  inches  long 
broken  off  left  side  of  top  carriage. 
32.000  coppers  of  1890. 


32,000  coppers  of  1890 


General  remarks. 


Firing  conducted  by  the 
proof  oflioer. 


of  smuki'leHH  powder.] 


B.    13. 360  A. 
1),    23,380    /* 


9     4 


u 
d 
o 
ja 

a 

c 


1 


•3 
a 


Slight  leakage  of  oil  around  filling 
hole  and  at  obturator  bar  bolts  oi 
cylinders  at  this  round.  18,000 
coppers  of  1890. 


Gun  mounted  on  ex- 
perimental carriage 
for  8-inch  and  10- inch 
rifles. 

Chamber  filled  with  oil 
before  this  firing. 

Before  this  firing 
hanger  on  left  yoke 
plate  reoaired,  clip 
nearly  aoubled  in 
thickness. 

Fired  into  sand  butt, 
section  2. 

Obturating  electric 
primers. 


Secretary  uf  War  and  Chief  of  Ordnance.] 


'  Obtmating   electric 
primers. 
Fured  to  sea. 

1 

9 
o 

Pressure  taken  by 

1 

1 

JH 

Lieatenant  Wheeler, 

S 

Ordnance    Depart- 

ment. 

F. 

34.800    U 

:i4.960  r 

5      0 

1  miles 

24. 000  coDoers  of  1890 

Velocities     taken     by 
Lieatenant  Wheeler. 

1 

Ordnance    Depart- 

o 

ment. 

TS 

Firing     conducted   by 

P 

Lieut.  0.  M.  Lissak, 

^ 

Ordnance    Depart- 
ment, assistant  proof 

• 

officer. 
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Ilecord  of  firing  mil*  10-ineh  B.  L.  Hfi»  {»teet),2lo.  1,  Igpe,  Watentiet  Artmal,  at  St»i§   . 


ir  '"ss? 


Kind.  Waigbt. 


lObitBt  flf  flring.  4«at  otf^ 


TRIAL    OP   10-lNCH   B.  L.  KIFLE,  STEEL,  TYPE. 

Bool  Proring  Ground,  from  Seplenbtr  lii,  1890,  to  April  S5,  lS9t — CoDtlnued. 
loprovi'  powder.) 


'   WiB^    !  Special   rennrls   about  each  flrc, 
'■f.     .«a  Si-        ^"^^  n.e,:U«it.ai.  eon.nmplion 


'ery  illcht  iBaknge  of  oil  around 
tilling  liolM  of  evllnden.  Load- 
ing Fray  illpped  over  nrtridgQ 


oiippem  of  U 


it«I  •  of  Fbronngnph  knor  ke.1  dc 
by  lilaRf.  Eflcapo  of  gart  a™ 
tbrwida  In  gangu  l>  notleed- 


WaimingohMge.    Ko  nrojaol 
IKiwder  found  in  front  of  pin 


Carriage  1  Ineliai  ont  of  liatiery 
wben  gun  waa  Ared.  New  bang. 
er  on  left  yoke  plain  of  top  lar- 


perlmental     cai 

foi Blurb  and  1( 


RonndaU.GS.H.andf 


Copper     ey  linden 


il-  O.  M.  Lluak, 
nanre  Depart. 
t,  aaaletant  proof 


autlollaappeariDgcarrlage.l 

I.  Ip^i  (hiin 

I 

1 

i 
? 

1 

?. 

i 
1 

1 

enedbeforelhia  round.    Powder 
removed  from  tray  to  aooop  by 

'   h!!^bi'°k'^"'''  *"  ild"""il 

abghtdilBruIty.     »tininnteaoc. 
cnplwl  In  lining  gun.    Flratnart 
oC  diolicm  very  alow,  1a>t  fowVaet 
more    rapidly.     Before    firing, 
gauge  on  main  CTllnder  replacad 

or  leaH,  and  then  returning  it> 
buffer.. 

PRESSCKK  IN  CYLINDERS. 

M.  \'<:Z 

/ 

liTChMfronlmttoui.a 
incbf-mbaidl". 

S.fll,',}  in.h.in  handb! 
to  J  incli  in  tyliudcr. 

Fir..d  to  <-*      " 

,  Reoeifer tao     CSO     HM     MO 

Halneyllnder.   tSO     MO     SM     MO 

and  main  ryllnder 
iLo-e.!  Bhen  icnn  waa 
lined  alwotbalf  way 
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Rtcord  offiHng  with  lOAneh  B.  L.  rij[«  (((mI)i ^O-  i,  *!IP«<  WaUnliet  Anmal,^  Sv^i 


TRIAL  OF  ID-INCH  B.  L.  RIFLE,  8TBEL,  TYPE. 
•roring  Urouni,  /rom  ^(ntfrer  J6, 1890,  to  JpriJ  t5,  /a3»— Continned. 


WJDd      Spwl*!  irmiuli  about  e»h    Ate, 

."'■        -r  Bnw.lar,''iioiiiiJ  nf™r(|J*clllB  In 
[bl.  M-i  I  teii  n  K  <if  rrnKinaDta  ,bIc  , 


Pinraerr«niore«i  from  lr»y 
bvbAnd-    Id  eloatng  hrr* 
lut  turn  nivtewilG  xlirht  > 
oully.    TliDB  ocruplnl  fii  lil. 


iftiDK 


\alXr,tj  wll      .  _ 

At  lh«  dUcharn  the  iniii  moved 
oyer  ■boat  bilir  the  *ro  at  reroll 
xuA  itopu-d.  It  then  weilUti'd 
up  and  Aama  tw<c«  idiI  came 
dawn  to  the  baflen. ■IrlklniUhen 
witk  ciihAlderjible  tata*  nod  re- 
liuuDdlag  upward  4  lacbet. 

PRESSUKK  IN  CrLINDKRS. 


i,|L|i!| 


^tfht  <li«cn1ly  In  oliialoir  blnr.k. 

■Dd  buk  with  UK.    Gun  moved 

•nii-uihl;  back  in  m'OtL  itopplng 

f»i.' Ther^  wa.  a  (jfgbi 


PRESSCBE  IX  CSL1MDSB8. 


e.vllDd 


irlD 


Loadiiiff  pan  Z  InDbH 
hlichxr  than  my  of 
rarrlage.  A  wuodflu 
wedge  n^ai.'Hl  on  tray 
lo  racllllale  InnertloB 
oroitiidnlu  round 
do. 

1S.0A0  miipeni  of  UU 
luied  in  round  &n. 


flriDi  mliducled  b* 
Lleol.  O.  H,  LbHk. 
Ordnancw    Depart- 


Obtnnting  electric  prl- 


and  main  cylinder 

lirt«d  about  half  war 
np.    Tberrninlndrror 

to  einaDBkm  nf  afr  Id 
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lit'cord  of  firing  with  lO-inch  B.  L.  rifle  (steel),  Xo,  1,  tjfpc,  JVaUsrvHet  Arsenal,  at  .Sm^ 

[Object  of  firing,  test  otfm 


Powder. 


Dato 


of 
fire 


Kiud. 


1891. 
Dtf.     8 


()2 


Dec. 


63 


Dec.     9       04 


'  Number 
Weight.  of 

prisiuH. 


Kind. 


Pr<yectile. 
Wcigbt 


o 
oo 


t'  , 


Poundu. 


rr. 

(3 


u 

T. 


95     1,001 
95  i      993-f  7 


190 


100 
100 


200 


1,089 
1, 082+7 


I— I 

CO 


Lh».    Oz. 

571      0 
4      0  Blind. 


575      0 


573 
2 


^1 


o 

S 

o 
O 


110     1,198 
115     l,203f7 


£i^*}     1 


0 
Osand. 


575      0 


570 
5 


0 

0  Hand. 


575      0 


Travel 
of  Rhot 
inboru. 


Inches. 
254.95 


Elova 
tion. 


o 
o 


lustmant 

al  vvkidlL 

fectT^ 


5  ' 


254.95 


254.95 


2      5 


2      5 


TRIAL    OF    10-INCH    B.  L.  RIFLE,  STEEL,  TYPE. 

J  (iroiiHtl,  from  Stpiemher  I'i,  1890,  to  April  2S,  ISSS—Coatiaaed. 


^Vlnd.     ^p™'"!  rrnuTlii  >ilwut  urli  fln. 
,  "*      "■        aigh(,»c«l'leringoffr«gnienU,el«:.  ' 


r.^itdi.     yi.  in.ti.in. 


PRESSCXE  IN  CYLINDEKH.       I  Find  la  h 


Uiln  cylinder 


;i   I  IfLflOO  cn|.per 


a  AneTeqnallilni. 

iuD  Dtoiltnuiil  upaod  down  twiM 

■raufn'rull.   ItHwDHlUadTerr 

■nil  llipn  motn  npldly  to  hiilhini. 
S[l|;]iL  mbonnd  from  baflbn. 

5     I J      niESStTKE  IN  CTLISDBKS. 


'Hmr  DCfapiFd  in  llnLni  eun,  M  Me- 
(in(li>.  GiiD  OBme  IdIo  ballery 
wllli  mnsldanibts  nbock.  Clr- 
cumiUiiui'*  at  recoil  ■uns  u  in 
lut  ruuml,    Screw  bell  holding 

bUkl-n' durfn^Ticuit.    Oun  dl^ 

imi  nlVr  flrlne.    Ixift  alariiVine 
unu  btuut  liy  ttnklD)!  t<urLif^ 

PRK(iS[rHl£  IV  CYLIMIIEKS. 


WdMO     «IS'»75a 


vn  And  ar- 


Inn  atu-guind  Fsbra- 
iir7a.liW2.liTl.lBilt. 
O.    U.    Llnak.  Ord- 


1 
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lievord  of  firing  with  10-inch  B.  L.  rifle  (steel),  Xo.  1,  type,  Waiervliet  Arsenal,  at  Smai§ 

[Otjeot  of  firing,  t«At  of  pnev* 


No.   - 
of 
fire. 

Powder. 

Projectile. 

Travel 
of  shot 
in  bore. 

vi<^^.      InatnuDeiit- 

Date. 

1 
Kind.     Weight. 

Number 
of 

Kind. 

Weight. 

1 

1 

pnsmfl. 

1 

1892. 

1 

I  Pounds. 

1 

Lbs.    Oz. 

Iticheg. 

o         t 

i 

Feb.    26 

65 

85 
85 

928 

918+7 

569      0 
6      0  sand. 

255.  C5 

1      0 

1            170 

575      0 

1 

»-t 

1 

1 

r. 

a 

• 
CO 

1 

•    >     • 

a 

1 
1 

1 

O 

ja 

00 

• 

1 

i 

1 

1 

o 
O 

Feb.    27 

08 

a 

c 

!              IK) 
!              UO 

972 
970+7 

568      0 
7      0  sand. 

255.05 

1     30 

180 

575      0 

F.'b.    27 

i 
07 

tH 

100 
100 

i 

1 

1,089 
1.082+7 

1 

670      0 
5      0  sand. 

255.05 

1    30 

200 

575      0 

Feb.    27 

125 
100 

1,:{60 
1,082  1-7 

t 
1 

1 

1 

569      0 
6      0  sand. 

255.05 

1     30 

•[ 

225 

575      0 

TRIAL  OP  10-INCH   B.  L.  RIFLE,  STEEL,  TYPE.  395 

to  April  95,  lS9t — Continoed. 


Boot  Proring  Ground,  from  StpUmber  16, 

Biiitji'  illupiHulDK  okrrUse,] 


i                ^t„rt       Sp«l»!   nmarka  »boHt  each  Are 
ICucfiil      Ipr     ■t'^npfn       hreecli  m     1      iain   r  tiBiiriaritlofa 

of  l«r, 

recoil.    ",i„'         of  powder,  •onndufprtdoiilllelii 

Splidle  or  muilinwiD  hud  tlgbr- 
Fnodbsrurellring.  I'DWder rliHwd 
DII  tnvanil  liny  rtimnd  to  eun  bv 
h.nd.      C.nl»r   Tulvo   Kt  ■!    4 
iDcbesfnsias.    Bel  pro  TslTe  wide 

OMD.     W  mliiaU 
liniDg   rm.     Qu 

.     UXdpi* 

|»  1 

'.2  hel  of 

and  then  relunn-d  lo  flrlDi  noal- 

m«n.  bud  not  Wn  fiBwd  ty 

1 

r»<iitd 

firing!^ 

(   k:  :i 

1*0  1 

PHKSaURE  IN  C^-LnJDBRS. 

Since  U«t  firing.  Deo.  a, 
tbe  carriage  Eaab««> 
modiltod   a*  fallows: 

ii 

ltd 

B 

A  pipe  provided  with 
rotum      and     ibeek 

i^ 

1-5 

5l5_ 

L 

torn  of  main  •yllnder 
with  lop  of  MOW.  Tbe 
lab«<    throogh    hewl 

M>ilneylViidar!i„.. 

■!S;  S::::: 

d™"]^.')™  bSdVub 

R.MU    coppen  of  'l«M 

Qoo  l™rf«d  when  ■!  lb*  firing  puii 
Hon.      C'entnl   valvn   aot    ■!    3 

Mand<A. 

lucbea  loKtdB.    Odb  in  ni!ol|[ii|i 

Oblanitlng     eleotria 

canin  nirhlii  l&ini'hra  of  bolTen; 

primw.. 

oHlllalwl  up  BPd  daim    (»ioc. 

Trip    valTe    set    at   S 

roue  la  ■  helgbt  of  «  (Ml  fmni 
bun^r>.andreniain«ltb«n.    Eh 

Incbei  from  botloni. 

?npTrSaa£,r..aJat'ft.^;.':;r 

inaertloDor  cartridge. 
Fln-dlOM*. 

18,000  copport  of  ISM. 

1  J:  g 

-V    1 

I'HESSfRE  IN  CYLINDERS. 

■■"' , 

iilfi 

4 

j. 

£a 

..s 

l^jl^ 

r 

RrcslvPT 

j 

BSSO 

TU 

ry  n  M 

sao 

1  ks. 

Gun  1«id«d»h«i  at  a  b>lKhtor< 

f«cl  from  I>.<a>ri.     QiiDlSrHoll. 

i 

inKc«n,u«ill;i.,I,'.mtb.»of  buf. 

e^^r^Tlo  halCfA  of 

aatalDdii-ateJumpof 

Rim     after     atrlk^ng 

(  ki 

BOO 

Eaiige  E,     Can  esi-nned  between 

Eulfrn.    and    abio    iS 
of  nibberlnlfiiffen. 

,       o.ppw  wuh 

randHBt 

24.000  copper 

s  of  18M. 

1 
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Record  of  firing  with  lO-inch  B.  L,  rifle  (steel),  No,  1,  type,  Waierrliet  Artenal^  at  Sat^ 

[Olgectof  tiriBf, 


Powder. 


Date. 


No.  

of  •  I 

fire.    Kind,   i  Weight 


1892. 
Mar.  22 


Number 

of 
prismfl  ■ 


69 


Mar.  24 


JO 


Mar.  24       71 


Mar.  24       72 


a 

CI 

'0m 

"3 

a 

« 

c 

p. 

o 

C3 


PoundM. 

90 
90 


985 
980+7 


180 

100     1,094 
100     1,087+7 


200 


115 


1.259 


110  ,  1,195+7 


225 


125 
125 


1,368 
1.361+7 


250 


Travel 
of  shot 
in  bore. 


181)2. 
Mar.  25  i     73 


Mar.  25       74 


M.r    26       75 


^lar.  29  ,    76 


Mar.  29       77 


Mar.  29 


B 

X 

A 

^^ 

It 

o 
u 


125 
125 


250 


125 
125 


1,363 
1, 352+7 


1.358 
1,356+7 


1.358 
1,344+7 


120     1.305 
120      1,299+7 


240  I 

115      1,252 
115     1,246+7  '•■ 


230  . 

110     1.190 
110     1, 187  1  7 

220  i 


o» 

CO 


575      0 


675      0 


575      0 


575      0 


575      0 


575      0 


Inches. 
255.05 


255.05 


255.05 


256.05 


I 


Eleva- 
tion. 


InatraiiMBt-' 

al  vekit-ity. 

fvtt. 


I.fi25 
1.031 


{ 


{ 


I    M   M   M  •      \ 


l.TSi 
l.7!l 


I.iCi 
l.MS 


1.174 


[Ol^ect  of  firing,  tent  ofpDH- 


254.85 


10      U 


254.05 


I 


256.05 


256.35 


C56.35 


16      0 


2    25 


2    25  j 


2    25 


TRIAL    OF    10-INCH    B.  L.  RIFLE,  BTEEL,  TYPE.  397 

Book  Proring  Grounil,  front  September  16, 1890,  la  April  35,  I^jf— Cod  tinned. 


U  *a  effect  oa  piece.  MtiDD  of 
Murdur,  RDiind  of  ^(t|eclUe  In 


K«vv.Z 


Mavv.St.dU  I 


-'«:S  !■■ 


IKiOMooppen  oT  18M... 


16, 000  copper*  or  1«»0... 


32,000  coppen  of  18M.  Brevcbblock 
op«D«d  and  closed  witfa  difflcaUy- 
Vtyj  gkiiRe  broken  under  head 
■t  beguiling  of  tbreE  li. 


pi  lie   bu   been    ro- 

F^e    conducled    bv 
l.leut.  O.  U.  LUuk, 

meDt.  usiaUut  proof 


Itle  diuppeuing  CHTlii)(e.l 


'iNiTT.».in  1 


{*'?''ji? 


J       p.  M.M1    1 
\    W.  H.OOO  /-" 


13,000  ooppen  of  I§M>... 


a  luwle  irltb  aame  difficulty. 


br-gmnlng  of  tbrende  m 
ecrewvd  id  breechblool 


N.rv  p 

being 


^^fibck" 


re  uf  the  Boud 
un«  ud  For- 
ou  by  Llout, 
.  OJIwuu.  Ord- 
I    Depirtmenl. 


oi-d  -/Jlrlng  with  !0-iiich  B.  L.  Hfio  {ileel),  -Vo.  /,  'w'f,  iraUrrliH  Arxenai.  a!  .Somtj 

|OlO«ci  of  ariag. 


are. 

Powder. 

Tt»rel 
In  bore 

Klev.- 

■1  velodl]', 

Uai*. 

... 

WGiiM. 

Hambet 

of 
prl«ni». 

.,-. 

WelgbC 

IBM. 
Apr,  25 

. 

1 

i 

P-undi. 

i.uas 

l,l«0+7 

"Z 

i;iM5-(-7 

1 
i 

i 

S73      D 

m     B 

3      0  iind. 
675      tl 

2»,(I5 

(      IS 
1     !;S 
(    i:a 

200 

Alir.  35 

lie 

SS5 

Apr.  2S 

m 

i 

1p 

.  25 

S! 

r 

l.OST+T 

6      0  sand. 

'            ^■"* 

TRIAL  OF   lO-INCH   B.  L.  RIFLE,  STEEL,  TYPE.  399 

Hook  Proring  t!rouH4,  from  Stptember  16,  1890,  to  April  ti,  W9*— CimtiDned. 


I'reMun'  p»r 

wioan-  Incb 
uf  l»n. 

»™., 

Conn 

Wind. 

■ST 

notion. 

Special   renukg   about  sub   Bra. 
■urh  as  erTacl  on  plecs.  ■•  lion  of 

of  powder,  hDudd  of  I^BctRe  in 

Oeneral  i«marka. 

/'<.«ndj.      \fi.  In 

Z,  K,UM,r     " 

n. /H. 

1 

i 

1 

^- 

1 

it 

Part  nf  rnbbcr  WMbn  In  tut  cylin- 
der be«l  bloirt,  onl.  alloiring  cyl 
Inder  lo  leak  freely.    Coiiwr  cyl 
iuder-  of    I8.0MI    pa>">d>  inilJal 

ann  mounted  on  10.1neh 

^CdH"^'"""'" 
Depth  ufollAlnrhlWim 

ObtJrSttnK  friction  pri- 

1'.  36.  RTO 
X.3S,83i 

!•  • 

t  galloni.  of  oil  added  to  BjUnder 
Tieroro Ihia ronnd.    UQiiteof )!nn 
in  rcculljnc  drpnuiaed  ao  tuncli 
tballtatruck  plla  of  sand  on  level 
wlthplnUe plaM.    32.IXW  coppnta 

C^id'^^e  leakage  Of 
oil  at  oil  iDiicr  bead 

trunnion    ring  to  Bt 
ailettotninnfoD. 

Into  aeal  b?  hand,  a 
■pinner  wrench  being 

hmhI  to  bold  than  lub- 
rooB.I»»d. 

toprodi.o-.l.l 

«  feet  Telocily.] 

}»      .     »      0 

of  Brat  lekKlty  frajie.  m  feet 
ttna  mniile. 

s'c£"a:is 

1 
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Record  of  firing  toith  lO-inoh  B,  L.  rifle  (steel),  Xo.  i,  <yj>e,  J}'atert9i 

[Olu'ect  of  firing,  to  te«t  giuifti 


Date. 


Xo. 

of 

fire. 


Powder. 


1892. 
Ai>r.  20 


83 


Apr.  20       84 


Apr.  26  I     85 


Apr.  20  I     86 


Apr.  20       87 


Kind. 


"Weight. 


>      00 


o 

n 

C 

o 
s 


Lbs.  Oz. 
125  0 
125      0 


250 

0 

~125 
125 

0 
0 

250 

0 

125 
125 

0 
0 

250 

0 

125 
125 

~0 
0 

250 

125 
125 

0 

0^ 
0 

Number 

of 
prisms. 


1,361 
1,357+7 


1.361 
1, 357+7 


1,360 


Projectile. 


Kind. 


0      1,361 
0  I  1,354  +  7 


1,362 
1,354+7 


2.''>()      0 


I  I 


Weight. 


CO 

o 


^1^ 

o 


Poundt. 
575 


575 


575 


Elevft- 

tionby 

Scott 

sight. 


575 


575 


Travel 
of  shot 
in  bore. 


0  '   '  Ineheg. 

1  28     255.05 

I 


Instm- 
Eleva-  mental 
tion.     veloc- 
ity, feet 


I 

Prcssanj 

ptTSqiUH 
inrhflf 


o 
1 


SSO/fft 
/ram 


I    26 


1    20 


1    24 


1    21 


255 


255.05 


255.05 


255.05 


Potindi.  I 
r.34.« 


r,36,( 


r.36,211 


I 
1     30  ' r.36,WI 


1     30 


U,35,:«l 


TRIAL  OP  lO-INCH  B.  L.  EIPLE,  STEEL,  TYPE, 
al  flandg  Hook  Proving  Oround,  from  April  SO  io  Julg  15,  1S9X. 
■nd  delermina  ilrift.) 


~L.li     snrt  Ml- I      HiiDiif  nowJer,  1 


I  I 


1,1. 


CVnl«-nrilBp*rl:  Fe 

Abo™ S. 

Left 1 

IIUD      vertical     ilei-istlan 

UwiB  boriMDtal  SeTiaii.^ 
troin  ronirr  of  Impact... 

UeiD  dsvlatlon  fmni  CBsOr 
orimpHl.  a. 

IVvliitlini  (ma  pUoe  of  fln, 
right li 


Fired  nt  l-inile  tUEtt.  alnii'd  nt  njipef 
riKbt  sornor. 

Rune  aturfaeil  ta  risht  traDnlmi  nS  ole. 
vitinc  biinil  anAIo  Imn  liar  planed  In 
taole  Inr  olevsItDE  gsar  Io  pravcnt  de- 

Bar  b«ntinel|[bl)'-nmrIhraiiDdan'il  nipe 

bralis  tn  clf-bn-inii  raand. 
RoDndM:  Keirltan  bar  and  rope  uaed 

IlaDiid  si  t  IrvD  bar  and  ropr  naed  a*  io 

Knbbei  uakot  Id  rear  end  or  ejllndar 
npbuM  bvmeof  capper  brtore  Ibla 
fllTng.  CTlliulerllllwliHt)>oll,I31t>>' 
lana.  BwU'a  algbt  need  for  gAlng 
dlreetlon  and  giiunul  for  elaTatlon. 
DallKtion  13  no,  to  left  comiponds 
to  a  badiantal  diataaiie  at  t-mlle  tar- 
uatDfigraftGlaeiiea. 

DiunpaDcy  ta  noticed  botveen  elevi^ 
tlon  aa  Kl^^n  by  qnadrant  and  ScoTt 
algbt.  Thla  n-a*  prehably  caoaed  bj 
■notion  of  ant  of  •Ighl,  whkli  wa«  w- 

Aliloclcef  wend  12  by  13  pnt  un  floor  i>f 
lop  carriaffp.  anil  well  braced,  wiLb  an 
Iran  •Dien  worklnj;  In  it  naad  for  uIt- 
iDRxleration.  There waae video  11)- ao 
nin«'-haprlDg  to  tbiAarran^mentthat 
(he  breach  ofthB  eqd  waathrown  via- 

•truck  »n  aand  In  front  and  buried 
Itaeir  for  about  3  feet  aa  carriage  ■V' 
tamed  to  ballerir  lu  the  Hrat  rouml, 
irheD  no  rop«  vaa  naeil  to  ket>u  jriin 
onelevatlnuirrcw.  Um.lehiuftobe 
dug  oat  before  the  pin  could  be  ra- 
tonied  Io  ita  normal  poiltlon.  Ra- 
pHled  flrinn  on  IbU  blank  mniitbaTe 
cmahed  It  aoiiiswhat.  wi  that  the 
hreoch  waa  depreoaed  mom  and  mora 
aatbeauu  waa  flred.  oauains  Uin  xliot 
to  BcHke  higher  on  the  target;  the 

held  npeun  vbile  olrvailon  hu being 
given.  Altkeyaof  gearaon  crawntrio 
n-be«U  of  top  carriage  ah  eare*d  off  dnr- 
IngilrlDK.  TbegnldcauDlhiscarTfage 
do  not  bold  top  carriage  doirn  on 
ehiuU  nlli.  and  It  fonaequeuUjr 
reites  rromVIa  B  iorbea  above  top  of 
ohaHla  rail  ererr  Urae  gnn  ta  flred. 
Qnn  aigbtcd  by  Lieut.  C.  B.  Wbeeler, 

Firing  condurled  by  Lieut.  <.'.  B.  TTbee. 
lor.  OrdDBDce  Department,  iiaalatant 

proof  Dfllcifr. 
Target  obaeriPd   by  Capt.  F.  Healh. 
Ordnance  Depardu^Dt.  and  Corporal 
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1 

Beor.r.1  of  firinij  «-ilh  10-inrh  11.  L.  rijie  (utMi).  ^'O-  ',  'HP'.   If'alerrlUI  A*^ 

(oio«ct  or  arise.  U 

Powdrr. 

P«d»«ilt 

I.J 

Dul... 

}l\ 

K.,a.    ^"^.^'-p^ 

KJn.L 

Weliht. 

•Ight 

Inbmv. 

1 

:... 

1 

1 

Is! 

Pninrf.. 



A„r,  a,       *. 

1 

100      0 

l.OM+7 

^".a. 

?Gs.(e 

1' 

s 

1 

s 

^ 

= 

1 

^ 

i- 

i 

1 

Apr.  » 

SB    IB 

1,072)7 

8-1 

589 
flwid. 

"sis 

tei.0E 

1    K 

i 

TBIAL   OF  10-lHCa  B.  L.  BIFLB,  STEEL,  TTPE. 

•I  Sandg  Hoot  PrvHng  Cromnd,  from  April  »0  (•  Ady  H 
m-lMh  amor  pIM*  <«(aal>.) 


IZ.  13,  MO 


PI.  /».  n.  t%. 

V 


(Ji'tS)' 


hoisUD^  ihol  due  to  vet  «4rii 


primBrtHiHcdiniL  SUilitlaak- 
■fBefidlMnMrflyUiiaiirbMd. 


Find  It  llt-lneb  unooi  pl«1a  ^» 
featlDfrasloritMB.  UuiiainiKil 

bon  ■(  cCDtm^elRlo  on  plain 
30  InrfaM  IViini  top  and  alAa, 
SbollilnickpoliMalniadalaiiil 
nbDuadvd ;  «aa  buml  In  aanil 
«lih  noM  polDltng  toward 
plBt<)aBil«ili«tn'<i)iill,  Shell 
calJnsfvdbarimflHBii  loDiFtb, 

3S.43     iDOllMl       aftOT     flrlBC. 

l*ngtli.U.3ii|ai>hH,  Sbollap- 
paMoUy  uulqlured. 


Rw    Kjllnder     hrail     n>> 
packgdaodcjliudBrtlllHl 

RmoII  Inriloaiar  rapalrad. 
IToiulDprHMil  toptflf  pyl- 

IndnaandlablMuritM. 
ririnjgcanilDolol  l>y  I.l*<it. 

c.  II.  WhHder.  Ordaaaoe 
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APPENDIX   28. 


Record  of  firing  with  lO-inch  B,  L,  rifle  {steel),  Xo,  I,  type,  Waierrliet  Jrtra^ 

[Object  of  firing,  to  te«t  pa  te 


Date. 


No.  ' 
,   of    ! 
firo. ,    Kind. 


1892. 
May     2       90 


May     2 


May     2 


I 


91 


92 


-^2 

P-'x 
'^  C 


Powder. 


Projectile. 


Number  ' 
Weight.         of         Kind, 
prisms. 


Lh».    Oz. 
125      0  ;  1,358 


125      0 


250      0 


1, 352+7 


125      0     1, 358 
125      0     1,352+7 


250      0 


125      0     1, 358 
125      0     1, 352+7 


I 


C 


O 

.a 

as 


O 


Weight. 


Pounds. 
508 
7  sand. 


575 


667 
8  sand. 


575 


570 
5  sand. 

575 


Eleva- 
tion by 
Scott 
sight. 


O  ' 


1    10 


1    10 


Travel 


Instni- 


ofahot    ^l«^»-       T"^ 
in  bow.     ^»»*°-       ^'[^{jy- 


Inches. 
255 


256 


255 


o         ' 
1      0 


1    30 


1  ao 


TRIAL  OF   10-INCH   B.  L.  BIPLE,  STEEL,  TTPE. 

>  ffoot  iVwrtef  GrmM4,fnm  April  tS  to  Afy  iS,  ISM—CmMmMi. 
w  drift.) 


406 


■,  \ti.tr,-j    1   10 


Wind, 


IIdii  of  nowilor.  aountlarpri^fM 
till  In  dlEbt,  WAUcTlng  of  fruf 


TdrUcsL 


Hon-       Verti 


I  lis  il  I'i 


n.  It. '  «.  «.    FI..FI.'  Fl. 


Mpan  I>nriEou1;il  ilcvialJui 
HMn  devUIion  Trvm  rta 

of  lDl|IMt . . 


OnD  monnleil   on    lO-Inrh 

Hound   W:     f\ni   to  (M. 

WDoden  iiWpDnriclitidda 

Mdk  ttrucic  irltb  lianjl 


mllfl  thrnL;  aitnwl  nt  n|)- 

Ertght  bund  coniM. 
II  (litbt  iiKd, 
Round  01:  Froijtfliid  of  t«i 
nrrtkc*  niHKl  about  G 
tnoben  in  iviwtllnE. 
Baand  M;  BolM  In  raw 
cjliuder  hud  Ilgh  toned. 
C'yllBdor  leakod  conKldsr- 

r'R^  H  Inrho*  to 


Idtf  cili  rtiiuaved  fW>ni  rvl- 


»"h«5   «ml 


or  WTlodrt' 
bMJ.    B<.ll 


rvuV  Slid  eylinAr 


oBd.iittd  liMlly  Mond  un 
undor  *ld*.  lAtt  obtn. 
rallngbirbMit  ant  bnok- 
l«l  vorj  riiKbtly  aboal 
■■noi>ntiil.andiilw>lwllr 
■OMWi.      Ilvtli    ilnbi    on 


ihronibaut    Ibo    llrtne. 

KlavHtlon    (hnkwl   ovli 

'  li/ignwlmnt. 


rirlbE  MBdneMd  by  Uant 
C.  6.  Wiwalitr,  (MiMBM 
DepartaBDt.  aaOatant 


406 


APPENDIX   28. 


Record  oj  firing  toith  lO-inch  B,  L,  rifle  (eteel),  No,  1,  iifpe,  Waterrliet  At 

[Object  of  fixki 


No. 
Date.       of  ' 

fire.     Kind. 


1892. 
Mav     7  !    93 


Powder. 


Weight. 


ProjActile. 


May 


94 


Mav     7 


95 


.2« 

00      . 

«  • 


X»6*.  Oz. 


100 
100 


0 
0 


200      0 


110 
115 


0 
0 


Nambcr ,  ; 

of         Kind.      Weight, 
prisms. 


225     0 


1,086 
1,078+7 


1,200 
1, 249+7 


125      0  '  1,365 


125      0 


250      0 


1, 356+7 


o 
.a 

c 

1 

o 
O 


Pound*. 

672 
8  sand. 


576 


671 
4  sand. 


675 
"675 


Eleva 
tion 


.  Travel 


Inttnh 


sight.  ;  *°  *^'*'  '— 


Inches, 
2M.95 


254.95 


256.05 


fesL 


1.7H 
1.7R 


1.111 
1.111 


[Direct  of  firing,  to  tMt  g« 


1K92. 
Mttv     9 


May     9 


Mav     9 


May     9 


96 


97 


9S 


o 


99 


.«  o 

V  .5.- 

e  5 

Is  s; 

U 

X 

«.< 

C 


125      0 
125      0 


I     250      0 


1.363 
1,354  +  7 


125      0      1,362 


125      0 


250      0 


1,354+7 


125      0  '  1,361 
125      0  I  1,354+7 


1 

250      0  ; 

125      0     1,361 
125      0     1.354+7 

250      0 


o 


o 
.a 

00 

u 
c 
Q 


568 
7  sand. 


676 


567 
8  sand. 


575 


569  I 

6  sand.  < 


575 


568 
7  sand. 

575 


204.05       1    30 


204.06 


265 


1      2     264.06 


1    25 


TBIAL   OP   lO-INCH   B.  L.  RlFhK,  BTBKL,  TYn.  407 

•t  Btnda  Book  Pntti»3  Oromnd,  /nm  April  t6 1»  JtUf  IS,  iMH^-Comliiiwd. 

Mprarepowdar.) 


rnaaoi* 
bora. 

BacoU. 

Sp«,U!  rBD^aabuot  aarh  fl«, 

ofbn^h'rawhS'laSi'^B^niT 

tUo  111  incbl,  aoUUrlng  offng- 
mrBta.ulc. 

Gvoeral  nmark*. 

i>ni>dj. 

S;£S) 

a    1 

4    10 
»     B 

P 

pruof  carriain. 
BaAin  t™*Rrln|-  obtant. 

.■•.^'■•,".f„rS'a 

amnd  Ibirir  whola  langih 
amaothea,  and  ahortuiad 

hblira.ldadlawbi.bln- 
ntlDE  bar  bftwwn  bulla 
nnrrat-ardeod. 
r<ilo<!ltli»    uid    pmuiima 
takMi   by  Li.ut.   ti,  U. 
Llawk.  OntuncH  Dapatt- 

Leakage  of  oil  al  nar  h«id  of 
ejUndar.  CjUadw  UghNotd. 
H,«Wnippcraatl«M>. 

Laakafie  of  oil  at  raar  haad  or 

-4   n  ,M    I 


Qua  ■Donled  on  lMB«h 
proof  eairian.  Find  at 
i-id11«  tarnt:  alaiod  at 
tba  appfr^ft-haad  oor- 

Bound  M;  Slghtine  alioti 

Scott  (Igbl  Ried  thiDdKbonl 

DbrckM    eacb    \im»    bj 

Capiiei  UjlitHlwi  nf  aOW 
ponnda  iniital  eniuprna. 
■ion  and  Ublea  «r  )SH. 


408 


APPENDIX   28. 


Jiecord  of  firing  with  lO-inch  B.  L,  rifie  (steel),  Xo.  1,  tjfpe,  Waterrliet  Anemi^ 

[Object  of  firing,  to  tfAi-fH 


No. 
Date.    I    <»1 

lire.      Kind. 


1892.      i 
Mav     9  :  100 


Mav     9  I  inl 


May     9  '■  102 


May     9  ,  lO.'J 


:Mav     9      104 


Powder. 

Number 
Weight.  of 

prisniH. 


Projectile. 
Kind.  I    Weight.       ^*2l     in»>«re- 


c 
o 


Lb».    Oz. 
125      0     1, 361 
12.S      0      1,354  17 


o 


250      0 


125      0      1,361 
125      0      1,354^7 


250      0 


n 


125      0      1.361 
125      0     1,354,7 


250      0 


125      0  '  1,361 
125      0     1, 354-1-7 


250      0 


125      0     1. 361 
125      0     1, 354-1-7 


250      0 


C4 


V      ♦-      ) 


571 
4  sand. 


675 


563 
12  sand. 


t 

o 


575 

4  Band. 
575 


573 
2  sand. 


675 


566 
9  sand. 


576 


o 
1 


2 


Iiiitini- 

inriital 

vf»li>riljr, 

f«l. 


Inehu. !     ^     ' 
254.05       1    25 


254.90       1     25 


I 


254.80 


254.80 


254.80 


1    25 


1    25 


1    25 


[ObJe<a  of  firing,  to  t^M 


June    6 

1(13 

H5 

0 
0 

0 

921 
914  \  7 

575 

170 

June    G 

UXJ 

> 

H5 

0 
0 

921 
914  1  7 

• 

r: 

575 

1 

K  X 

170 

0 

s. 

June  10 

107 

r. 
—  f. 

'85 

85 

0 
0 

921 
914     1 

o    . 

"gE 

u 

c 

575 

1 

170 

0 

1 

Jum*  10 

10^ 

r. 

'_> 

a 
c 

12.^) 
125 

0 
0 

1.  3f.fi 
1,301-1-7 

570 
5  Hand 

—4 

250 

0 

575 

, 

a 





254.85       2      0 


254.85  .     2      0 


I 


254.86 


264.85       S      0 


S      0 


TBIAL  OF   10-lMGH   B.  L.  BIFLE,  tlTEEL,  TYPE. 

ll  Sanig  Hook  ProHng  Ground,  from  April  g6  (o  Julg  IS,  JSftf— ContilMMd. 
tor  ■cdonsy  ■Dd  daurmlne  drill.} 
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Wind. 


fipenJHl  nm 
tllB  in  %ht, 


rkn  abuiit  Bnuh  fllfl. 


ft«.iiil<.     n.  7iiiJ« 


31  K>llon>  oil  stded  lu  ujl- 
Inder  bttatn  rsuDd  IWl. 

KipyitiDK  par  IsRiiDia  an 
cUmpM   aftiT  («cli  dia 

Lg  on  flonr  of  top  oir- 
TBTgvt  DbHned  l^  LlBlit. 


C.B.  W 


...   1.8   ,T1 a 


HMD    rarlkial   daTlaUoB 

frnm  unttrndiiipiaut  ..  . 
MuB  hnrtiDDUl  duvlulsa 

rramcnnleroflnpHt-..  . 
Man  dviiatioD  from  oiHi> 


II 


ill 


llwpyrtag  <frty. 


} 
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APPENDIX   28. 


Record  of  firing  with  lO-inch  B,  L,  rifle  (steel),  No,  I,  type,  JVatervlirt  Annelf 

[Olject  of  Arinf;,  to  \«*i  piH«> 


Date. 


No. 

of 

fire. 


Kind. 


1892. 
Juno  10 


109 


Jimt"  10  I  no 


June  11     111 


June  11 


June  11 


112 


113 


June  11  I  lit 


I 


Juno  13     ll.'i 


Juno  13  ,  llf) 


o' 


o 


00 

a 
o 


y 

■*-> 
ei 

B 

|4 


O 


o 


Powder. 


Weight. 


Lbg.  Oz. 
85  0 
85      0 


Number 

of 
prisms. 


170 

0 

115 
110 

0 
0 

225 

0 

100 
100 

0 
0 

200 

0 

~0 
0 

0 

0 
0 

85 

85 

170 

100 
100 

200 

0 

115 

no 

0 
0 

2J5 

0 

~  85 
85 

0 
0 

921 
914-1-7 


1,092 
914-h7 


1,092 
1, 085-h7 


921 
914+7 


1,092 
1,083+7 


Projectile. 
Kind.      Weight. 


170  0 

125  0 

125  0 

250  0 


921 
914+7 


1,367 
1,360  +  7 


r-l 
CO 

o 


>    o    ■{ 

.a 

o 
O 


Eleva- 
tion bv 
Scott 
sight. 


I 


Poundt. 
3  sand. 


575 


560 
6  sand. 


675 


569 
6  sand. 

575 


o 
.a 


670 
5  sand. 


575 


670 
5  sand. 


575 


575 


675 


560 
6  sand. 


576 


Tr«\'*»l  In*tni- 

of  shot     ^.^^         ^^^jjy 

frtt. 


in  bore. 


Inehet.  \    ^     ' 
254.85       2      u 


254.85 


2       0 


254.85 


254.85 


254.85 


254.85 


254.85       2      0 


20      0 


20      0 


20      0 


20      0 


20      0 


[Obiject  of  tiring,  to  tnt 


Jniu' LM      117 


>]nuv  2*J      lis 


'A 


1^ 


;■  -^ 


Juno  'J2      ll'J     I 


.June  22      120 


65       0 


•to       0  :, 
40       0  j 

80       0 


4r)       0    . 
55       0 


100       0 


60       0 
GO       0 

120       0 


668 


7  sand. 


575 


C4 

CO 


n 

o 


570 
5  sand. 

575 


567 
8  sand. 


575 


569 
6  Hund. 


575 


0      0 


0    10 


{    1: 


0    10 


{ 


1.3M 


0    10   /         ^' 


1«444 


1. 
1,714 


TRIAL   OF   10-INCH   B.  L.  RIFLE,  STEKL,  TYPE. 

si  Sandy  Hoot  Proiing  GroHttd,  from  April  S6  to  July  15, 189t — Continaed. 
■>■(■>'  illHp]M«rlng  ckrrlagB.) 


•iEf-»H. 

Wind, 

Speolil  r»miirk«  about  cusli  fln., 
a.K-b  Bn  oO'ix't  on  plM«.  aoIlon 

menta,  etc. 

Geufnl  nimark.. 

{■•mn<t..     n.lH.n-lH- 

1 
If 

i 
\ 

V 

1 

lsk>D.  laliBn. 

"   «1  "    at 

0     (Si    0      ti 

1 
0   w    "     SI 

Gnn  monnUd  on  pneunAUo 

1 
"   *=1  "    "t 

0    «I    Not 

'?",■;'■"."•  '■■•1 

n    r,, 

Jii,.';,".! 

1      waa  funuwHl  aTtflr  an  lolorcal 

ini!  frmn  the  maiilo  and  thi* 
In  torn  by  u  amallar  i:loDd  of 

1      llM  of  nnlJnmt  Jjowiltr  found 
an    eround   In   IVciDt  of    rnn. 

1    s*,t.a™pi»r.ofie<».       "^ 

before  tlila  flrtng. 

1)     M( 

,,V..V;,i;.| 

!,>., 1 

18,«K,,„pp«,niofl(Mlog.ng«; 

"s,."o"'i;"LU' 

auiiUnl  pnufoffl^^ 

llh'.ni«,(K»l 

Ur  to  that  in  proTJou.  roniul.. 

I'-^h- 

lar  Ifl  that  In  preriooa  rounda. 

APPENDIX   28. 


Record  of  firing  with  10-ineh  B.  L.  ritle  (iteel),  Xo.  1.  tape,  ll'alrrvliet  Arieiiat, 

[ObjMt  of  Bring. 


\       i.xst 


•ft  Pnriut  Groani,  /r 
pnv*pawd«r.] 


TKIAL  OF   10-INCH   B.  L.  KIFLE,  8TEEL,  TYFK.  419 

Jn«mI  JZ  to  Jfaeembtr  SO,  ijtf— CoutUnud. 


taSof 


wind, 

UracUon. 


™!S™fpm|Mtii«iSfli(lt; 

acAtU>rlilgoirntgDienl«tBto- 


a-'.:..-f 


D  openioK  br««vb- 
t  wu  rouud  that 
<1  li«t  3  tbiTadfl  oil 


Th.«  Up  nf  I 


CDpargMCbHkUkBDOBl 

lln^apratig  ont  «alt  would 

fill*utin(uii. 


dlHppsItiii);  varrU 
IbliiraUDg  ftiolJDD  pi 


Insroup  rmoQiMl  ud  pUevd 
In  lube  and  bfarlng  uir- 
Tiw*  HDioolbed  dawn  by  • 
IJiHkt  ain. 
Tt4ociU«  and  pnMiUM 
Uku  by  Llf  lit.  Y.¥.  PiMk, 
"-'"'"—  Depsrlntsnt. 


to  dIuppMrlDg  c:iri1ig«~J 


L».«n  1 

3 

1 

obt^^r^^fish^-*™ 

tas!) 

'    <•« 

i 

32.iW0a.ppon  of  WW 

li.  lotmd.  m  U.  IK!  inrlu 

hrewbblock  nUtoa  witr 
illtUouUf.    Aflor    round 

i-»ai 

"    'I 

J£.UO0c4ippBrsorU«2 

C.  ».  Wbwler,  (Irdn.liM 
D»nattin*nl.  in  the  nrM- 

l.ll.<M  ') 

1 

1^1 

1 

^-- 

418 


APPENDIX   88. 


Record  offiHng  with  lO-ineh  B,  L,  rifle  {$teel),  No.  1,  tgpe,  Waienliei  AraetMl,  al  Sani§ 

[01)t)6ct  of  flrli^ 


T^aA-a 

I 

1          1 
'v.  ' 

^4f 

Powder. 

1 

1 

1 

ProtJeotlle. 

Ob. 
■errad 
time  of 
flifht. 

TtatcI 
ofAhot 
In  bore. 

Inetm- 
Eleva-    ncmtAl 
tiOD.      Tvlodtj, 
feet. 

uate.   1  ui    1 
Are. 

Kind. 

1 

1 
Kind.  <     Welfht. 

1 

i 
1892.     1 

,\Lb».  Oz. 

f 

1 

\ 

Lb$.   Oz. 

II 

InekB*. 

/nm 

Ang.  19  >  157  ' 

!     i 

• 
• 

e 

1  100      0 
1  100      0 

1.075 
1.068+7 

675     0 

254.85 

0    20   /        ^-^ 
**    *  \       1.801 

1 

1  200      0 

0) 

1 

00 

1 

1 

■ 

• 

►  - 

■4-* 

1 

1 
1 

1 

1 
! 

L  shot,  lot  324. 

1 

i 

Aug.  19  '  158 

1 

s 

c 

I 

0 

1 

1 

.  100      0 

■  100      0 

1 

1,076 
1.060+7  ' 

O 

576      0 

1 

254.85 

1  a3»+»r 

I 

1 

1 
1 

1 

200      0 

• 

§ 

1 

i 

1 

i 

1 

i 

1 

1 

1 

X  ' 

' 

1 

'                                                1 

1 

[Ol^Jeet  of  firing,  test  of  i«m- 


1892. 


I 


Aug.  31  ,  159 


Ang.  31  I  160 


Ang.  31  '  161 


Aug.  31  I  162 


> 
moo 

X    ^ 

•c  >.  , 

c  a 

»-  .- 


a 
o 


120      0  '  1,292 
120      0  i  1,286+7 


.1 
240      0  i 

T20      0~'  1,292 
120      0     1,286+5 


240 


120      0     1,292 
120      0  ,  1,286+5 


240      0  I 


120 
120 


0     1,292 
0  ,  1,286+7 


240 


I 


CO 


4f 

o 

1 

o 


568      0 

7     OMnd. 


576      0 


570      0 
5     Oeiad. 


575     0 


666     0 

0     Oeend. 


576     0 


667     0 
8     Osend. 


575      0 


364.55  ;i6      0 


S64.55I15      0 


S54.66 


S5I.55 


15      0 


10      0 


TKIAL   OF  10-IKCH   B.  L.  RIFLE,  8TBEL,  TYPE. 

Hook  Proviug  Ground,  /rom  A  iig\ul  IS  to  November  30,  ISSS—QotAmaeA. 

toproVB  powder-l 


419 


SpoolBl  remu-ka  aboat  saeh 

ceJll. 

"ZJ" 

General  remarlu. 

UrBcUoD 

Round  of  prD«wtil«in  Blgbt. 

/B.  *L,I 


i 
J 

■ 

Is" 

155 

32.000  copper. 
32.0UO  copper* 
J!.««.  popper. 

<«1 

wi 

«•! 

Firo.ll«^.S.j^        ^g       1 

dllHcnltj.    Aflrr    ronnd 
l«l    r«ar    Ku^heck    cup 

not  relieve  ilivklui;. 
Firinu  .-UDdueled  br  Lleul. 
C    S.  Wheeler,  ttrdDaDce 
Ueimrlni'-iit.  tn  Ihi'  piTS- 

APPENDIX  28. 

Keeorri  0/  firing  milh  lO-inek  U.  L,  rIHe  (iletl),  !fo.  I,  tj/pe,  Waltrdiet  Arieiial. 

(Object  of  drlDE, 


lOUjMt  of  firing,  tot««t|{aD 


fi 

r 

J 

1,381 

■ 

4;^ 

ilii     ;i 

Uny     B      07 

Iffl     11 

anu    0 

^L™,  '  '^  -  ■  - 

-MHy    n      BS 

11    S 

1 

aw    u 

M.J     B       96 

J^..,,     ■    V^'""^! 

isr,     0    i.3f,i47 

TRIAL  OP  10-IHCH   B.  L.  BIKLE,  STEEL,  TYPE.  407 

oi  Sandf  Hook  Proving  Otvnni,  fi<m  April  S6  to  Julg  IS,  189i—Vonllmied. 


Rpeclil  reninrka  nbnat  anrli  llro, 

■ui:h  u  FffMt  DO  iileto,  ■cllog 

T-K" 

Kecofl. 

lel^ 

'» 

til™  n  l^ht,  BMltSrilig  «tf^'- 

r..uer>l  nmurks- 

bon. 

nwUon, 

(lun   Dio<xnta<l    on    10  Infl, 

'pruoriwl^e"" 

UbturntliiK  friction  primcri. 

Flre4lo.5., 

ln« Vn"of    "jllod*"*^ 

moved.  Il»i«'roi,i.<ll1«t 

permil  tho  reiir  Bj-Unrler 

p™«to. 

F.    iH. 

Ft.  In. 

Load  to  be  brongLt  hani 

0,  M,  0001 
F,  SS,B10/ 

f 

18.000  coiiiierH  "f  I9S0 

op  Dgnin-t  (li»  pHukiiig, 
.  .pac  of  aboot  f,  ioib 

being   lelt   bptv,«.ii   tl.a 

oS 

oj-linderainihPBrt,    Bmli 

9g 

hit*  were  badl.v  b*nt  si 

z;32.w} 

S      1 

fl      4 

1 

Laaknge  nf  ail  at  tut  heul  at 

38,000  coppers  uflBW. 

iiBornd  rbelr  wIioIp  lenglh 
un  lower  aide*  ^.y  edge 
of  Klot  la  plBlDU  beail. 
Iliira    stnUg^lened    Mid 

U,  W.KMl 
Z,3B,<»o; 

5      B 

S      8 

Leaknge  of  oil  nt  irsr  hci«l  nf 
.-.Vlinaer.      32,000    c  ppu.s    uf 
IBM. 

HDioolbnl,  ituil  iburteuEid 

Kblbs"  about  Aim's d™p 
cut  iniMr<ir)Werhmd 

.ipiHixUe  ondii  of  ban.    '.1 

lK.ll»iiilrteiHoPi«h  ..1.1,1. 

rbllng  bar  betwei^u  boltx 

n»rfocTar.l.'nd. 

Volo.:illi-B    and    prsMiin-j 

lakvn   bv   Lieut,    11.   M. 

Ughkli,  Ordnunco  Uepart- 

Fi"i',*iVrondi.,>lr-l  U.V  Cap'. 
F.  fieaU,,  Clnln-oro  Do 

fbr  aoaoracy  aod  detanaine  drift.] 


D,  3».  130 
CM,  WO 

v.m,m 

V,  37,000 

1 

S 

1 

k 

1 
1 
1 
1 
1 

i 

Ver 

1 
3.5 

a.s 

TA 

BtgBl. 

ti-  :   Horl. 
.      louUI 

Ig 

FI.FI^  Ft. 

RGET. 

Inipacl, 

VoTti.  '  Hor 
cal.            1 

IH 

Fl.    Fl.  Frfl 

ton- 

^    ■ 
F~,\ 

1        i        1        1 

[ 

.IM 

i 

1      1 

...h.b'.... 

i 

\ 

1 
.2S 

....I.M1.37S 

1 

Konnd  tie:   Sighting  ebot; 

nuailHint..''"        "*     ' 

<;opper  cylinder*  c.f  32.000 

^nn,la'i..mal   ■■omprea. 

alon  and  table.  Dfieiio. 

422  APPENDIX  38. 

B«eor4  offiri'S  «^*  lO-in^  B.  L.  ri/b  (tlMl),  Ho.  X,  tgpt,  Woienlitt  Anmai,  at  Sni 

lOltfMt  f>f  Iriac,  to  akWi  ntaMk 


of' 

P,w.„, 

Ob- 

iBtn- 

Date. 

WBlKhl. 

Nnmbar 
ofprinn. 

Kind. 

w.igbt. 

flight. 

afsbAt 

IML       <ri«>lf 

Oct-    IS 

't°: 

1.01S+T 

1 

Ifar.    ar. 

3S1K 

...4  ts 

ITHT 

[OW«f 

<nw» 

t 

i 

V 

D 

!E 

^ 

i 

IMl. 

i 

r 

' 

p 

TBIAL  OF  lO-INCH  B.  L.  BIPLB,  STEEL,  TTPE. 
Book  Froring  Grmmd,  fttm  Augutt  IS  to  Jfovembtr  30,  i^£— Continued. 

n  vlth  dMk  plate.] 


bom. 

BeooU. 

Sgeclai  remarks  about  eaob 
Are.  iiiDli  »  effMt  mi  piers. 

Hanod  of  pTDjectlle  In  BiRhE, 
■<At(eriago(rtagni(inU,el<i. 

A,     i.'iSH 
IS.  10,  MU 

F1.   In. 

}'  • 

r,  J 

*    ' 

ii 

pMOjUadBr.. 

J  Find  Mom. 

rind  lib  lll-locb  annor  plate 
12B  rwt  fn  front  ol  gun. 
The  enn  vH  aJmed  nt  a  cir- 
cle 10  iDcht-a  in  dlamelcr, 
Laid  off  uu  ib«  pUte  no  iliat 

from  Ihe  top  AUil  rlghl  eilctt. 
Tbe  Ruti  wu  algliteJ  by 
meani  of  Hlghta  placed  in 
tlie  miuile  noil  biwnb  nl 
the  guu.  Tie  aliell  >tTDiik 
the  pulat  alDifl  at.  pone- 
imteil  plate  enterinK  the 
bafkiug  about  3  luf-bea  auti 


IhepliU 


•heU  cali- 

_..„    flrlBg    SSM 

IDChe*.  Tbaaheilvaliperad 
aTter  flrinE  35.37  ine  be*.  Di- 
ameter of  ahell  10  lDi:b*a 
Aum  Ws before  filing.  8.H3 
inobea.  DIamateroraheUll) 
iDctaea  fcvm  baae  after  Hi- 
Ing.  SMalnehea.  Th«  abeU 
waa  apparvnUy  anlAJurod. 


Leakagvt  of  oil  at  rear  end  of 

r.rlluder  at  each  discharge. 
( IbturatlDg  frlutlou  primers. 

taken  b;  Lieut.  F.  f.  Peck, 
OnlnHntie  DepartmeDt. 
Firiug  cuDdact^  by  Lieut. 
C.  S.  Whoelar.  DnlnaDcs 
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APPBNDIX  2a 


Ktcord  ofJiHn§  wiik  lO^inch  B.  L,  HJU  <«lMf),  No.  J,  i^j^  WmlarvUAAwummL,  «t  Smd% 


Date. 


1808. 
Nov.    2 


Nov.    2 


Nov.    2 


Nov.    7 


No. 

of 

flw. 


Powder. 


Kind. 


168 


109 


170 


171 


I 

O 

c 


"•""•■.fss 


I 


o 


X     T 
1-2 


Lba.  Ox. 


100 
100 


0 
0 


200 

0 

110 

0 

115 

0 

225 

0 

125 

0 

125 

0 

250 

0 

100 
100 


0 
0 


1,065 
1,058+7 


1,174 
1.220+7 


1.331 
1. 886+7 


200      0 


1,077 
1,070+7 


Kind. 


2 
I 


§ 


Weight. 


IAm.Ot. 

566    0 

10    0  eand. 


575    0 


570    0 
5    OMmd. 


575    0 


7    Osand. 


575    0 


570 
5 


0 
Oeand. 


575      0 


Ob- 


time  of 
fliflkt. 


of  shot 


254.63 


254.65 


2o4.65 


253.65 


De- 
aioo. 


Tebdty. 


frm 


^  /      1,» 
*  \      I'M 


^o:{  tS 


40 


\     i.aT 


I.W 


«.{  l^ 


[Ol^eot  of  firing,  to  rn^ 


lft02. 
Nov.     7 


172 


8 


125 
125 


250 


0 
0 


1,319 
1,312+7 


o    < 

m 


1 


569      0 
6     0  sand. 


575 


253.  «5 


^\      1,115 


I0i9(>n«r 


1892. 
Nov.    7 


173 


•  O 


125      0 
125      0 

250      0 


1,333 
1,326+7 


CO 


I 


570      0 
5     Osand. 

575      0 


353.75 


40 


I:  Proving 


TRIAL 


OF   10-IHCH   B.  L.  BIPLE,  STEEL,  TYPE. 
from  Augml  12  to  yoPtmber  30, 189t — CoutiDtMd. 


biDKh  lumbuilsi 


iKerlug  iif  fragmenU,  pio. 


Boil  leako^,  rear  cylinder 
hiwl.  AnerthiarDnadlialtii 
iu  rur  dflludEr  keadwDni  ' 
wl  up  TBry    lighUy    with  | 

n!'™  orian.liajid  wheel  uf  I 
rIfiTatlDff  Bciir  >Bt  b  J  d«prca- 
lioD  dII^Ii  in  dTx-hlrKS.  ; 

Inennco H .  34,000 coppin 
oriBOOntNliDmiiesZ. 

iHo.  T  aUniliHi  nil  bMO  of  shot. 

\    28.000  copprra  af  IBW. 

r  FintlaulD  ralud  «  iDohiM 
uidilldji«tn.tiini ;  oldcnuk 
in  pin  lie  inomwl  In  length 

I    aboutlitiob.    PioUetaugue 
,1     In-nt  tiMU  pin.     Leakage  or 

Villi,  and  UK  It  DQulil  not  In 
I      aroppdl  AHnif  waa  -diicon-  : 
linuMl.    32,UIA   conpen   of 
I    ISW. 

I  (No.   »  atuopifd   on   bun   of 

■bot.      WwmiuB     chareo. 

I      Slicbt  leak  at  rear  etuft^g 

|l     boi  of  c.vllnder.     CyllDdrr  ' 


Gcaeril  rcuo  vka. 


G  UD  moonlwl  on  10-Inch  proot 

£2)  gatlona  of  glynrin  and 

walKT  1  In  I  in  orlinder. 

SluoxlaBtfirinKbolbiylinilsr 
head  a  ropioked,  coppsr 
poflklnEmjInE  uHd. 

Balia  in  bead  ioonaawl  in  di- 
amnltrfTDra  llto  H  iucb«a, 
and  a  gztioTe  hon  beon  tuade 
In  rHrend  uffvllnderiiud 
a  wire  Inrniwl  In  tbla 
grooTe  to  atop  leakagu  of 

by  boil"  rWd'  *''™' 
Shut  gauB>d  before  flring. 
Oblu  rating  friotiDn  primen. 
rired.luloundbutf 

taken  hy  Llmt  E.  m..  J. 

GtBblo,  Secona  ArtlllrTy. 

Firing  coniiurtod  by  Liput- 

C.  D.  Whecior,  Ordnaoet 


ObtnrDtlim;  friction  prlmtra. 
Shot  gauged  before  Bring. 
FiioTlDtu  a*nd  bntl. 


..  Rllgbt  leakage  at 
atiilHug  boi  and  ob- 

ling  bar  boltri  in  both 

»  Jt  cylinder.  Htntf- 
boi  and  bollB  tieht- 

I.      It     is    calouUted 


dring  a  ring,  li  bj 


»in  tutor ■' 

Ue  plats  Xo  bold  pi 


R«ar  ojUoder  hea<l  re 


hoop  itrlting  top  carriage. 


426  APPENDIX    38. 

Beaord  of  firing  kUIi  10-inck  B.  L.  riflt  ((toaf),  Sa.  1,  typt,   Wattreliet  AnanX,  «l  tt 

[OtUactof  flria^UI 


Ko. 
hn. 

Powder. 

Pwjwrtll.. 

Ob.^ 

In  bore. 

Da. 

^. 

DaU. 

Kind. 

Weight. 

or^^Ui. 

^. 

Weight. 

Umeof 
flight. 

K.r, 

174 

3 

3. 

i 

l!  312+7 

.1 

1 

«      Ownd 

ITS      0 

2S3.05 

SM     0 

(   t! 


TRIAL  OF   10-INCH   B.  L.  RIFLE,  STEEL,  TYPE. 
Boole  Fr»ring  Gromtd,  from  Augtut  It  U>  yoveaibor  SO,  189S — Continned. 

powder  nude  for  ll-lBcb  riflo*) 


■cfttlerinfroffn^cmpalA.  et«. 


427 


rs.s 


Frirka  of  OUTiaES  ODnneeUlie 
with  tjin^ne  ixmt  down  f 

SJDce  lout  UrlDE  n  load  Klra 
hiM  Ixwn   subtltalad  for 

previuDB  firing,  to  prevont 
eacape  oT  Hnld  thraairh 
nucj-llnaer  bead,  and  tba 
i™t  nrojfottnit  Ibio  cylin- 
der niuuE  1  Inch  liaa  had  a 
Knave  Riil  In  it  ahont  t 
\av\i  deep,  |  \.ach  vld4^ 
-cliHe  1o  Mige,  lo  onnbia  It 

Ixakagc  of  Buiri.  This  ar- 
rmB^iiiBnl  was  very  »uc- 

tlie  lop  of  the  pintle  nUt« 
I.  (liot  a  iniboe  ^lar 


rill^'tojuiup" 

lS^f?a 

™c''le"' 

when  r«r  wt 

carriumjiistl* 

M!S 

!}"« 
!('"< 


'II' 

llil 


a.  10  atamped  on  ban  of 

and  'fail  to  the  rlgbl  nxar 
fluid  butt  No. !.    l?,DOI)cop- 


Ko.  18  atampad  oo  haaa  of 
■hat.  Sbolcuneontorbott 


collar  of  pintle  pUIi-. 
CFllnder&llpdwfttlon. 

taken  by  Lieut,  TV.  PMiJt, 

FlrlUfi  coudnclivl  by  I. 


tlB  Cblaf  of  OidBBwa  for  UM,  |ia|M  ITD  to  387. 


ATPEVDIX   le. 

(CHijMtof  dilnc,  tod 


Powaer. 

PntJutne. 

Oh- 

■Son. 

IMn- 

IXle. 

KlDfl. 

WrfghL 

ElBd. 

Weljht. 

tlineo 
Wght. 

<>r*i»t 

labnm 

ii 

e 

UN. 

1 

I*..  Ol 

2 

LU.  Ot. 

ImJim. 

rt- 

Jui.   IT 

w    0 

BlB+7 

1 

"    -1 

m    * 

,< 

«.^' 

[OUltict  of  Urtng.  to  ta«  HMnlf  HiB- 

i? 

a 

t 

IS 

S  ! 

Ml+7 

1 

s 

3M.K 

* 

1 

lU       3 

' 

i- 

k 

^ 

t 

1 

-3 

JWB.    18 

2ia 

1 
S 

%  ! 

881+7 

2 
S 

8 

»4.ia 

.. 

]83      1 

TBUIi  OF  10-IHCH  B.  L.  BIPLB,  flTEEL,  TYPE. 
t  amndg  Heolc  Pnutng  OronKd,  fnm  Jtmuary  17  to  StpttaAtr  27,  ISM. 
^lll-inehamlrplMetoMrtllldnb  A.F.  shot.] 


Pnaenre 
bore. 

&»»11. 

Conn. 

tor 
recoU. 

Wini 

BtreujOi 

dlnctioD 

Special  rcnurkH  aUmt  cncb 
Are  Hni'ho«..lIoct  on  piece, 
BclionDfbnwIimwhanl.m. 

■onnd  i)f  prolecli^  in  dlgbt. 

General  remarka. 

i>i>yni«i. 

h;  am 

Ft.    In. 

1 

n 
m 

r 

FIradtaiwa.  Pn-iertileatnicli 
tbo  waler  anJ  rJcooheCtni 
once.  16,000  coppers  of  18»2. 

j-Oim    mounled  on   ID-inoh 

Before  Bring  Jan.  17.18M,  Iha 
follDwingnpalre  had  been 
made  to  the  carriage:   A 

der  beed  bontd  nut  to^.taa 

inohei  diameter.    Ends  of 
cjllnder   cbampored  oat 

were  pKiedln  front  and 
rear  end*  orcj-lloder.  Kew 

pin  anil   nnia  to  cinuieot 
braoea  with  pIsUm  hang. 

whsBla  were  straightened, 
also  reooll  miukBr,    Hew 
bolU  in  clips  and   uigle 
iron.  whlch"old  lop  cSr- 
riage. 
Firing  conducted  by  Lieut. 
M.  F.  HwTikon,  ArtX  Ar- 
tiUeiy. 

prqjeotile  agalaat  ll^tnoh  at 


rF,   JXM 


Fired  at  ll^inch  armor  pUte 
I2a  feet  Itam  mnaile. 
Aimed  3  feet  from  top  and 


Ltly  froi 


taok^g*   Tbo 
Tucked  lit  ■ 


therigbt,Ukinga> 


■ofbi 


igasllBhtlT 

ward  ooonc  In  the  end 
01  plate.  Anotherurack 
started  from  the  lower  left 
side  of  bole  and  lUi  diag- 
onally tu  old  crack. 

limed  2  feet  B  inches  from 

from  right  edge.  Shot 
etriick  the  point  sliued  al, 
penetrated  plate,  backing. 

fell  in  water  SOO  ynnls  be- 


2  relucity  franiM  bi 


loclty  of  round  III  wsi  at 
first  recorded  too  low  by  10 

detected  until  aTlri:  flrlog 
the  2  following  rounds. 


IKi  pounds  a  ounces  w 
l.B35feel, 
flrina  ooudnoted  by  Lioi 
K.  F.  Uarman.  First  i 
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Stcord  o/ firing  vUk  10-inek  B.  L.  Hfla  (tleti),  .Vo.  1,  tfpt,  WmtmUtl  JmomI,  «I  .«m4 


L 

Powd«r, 

P«a-«K           1     ^ 

s 

^ 

1 

Kind. 

WBiBhl. 

Mnnbn 
DfpilUU. 

KIwL 

Walght. 

» 

KT  •^"■ 

1 

1  1 

Oct.    18     1C13 

1      I 

Lb:  Ot 
100     0 

1,0H 
llott+T 

s 

1 
1 

S        OHBd 

InOt*. 

B| 

[OlilMt  or  Bring,  M  oWalB  Tdni 


100     0    i,o;s-(-T 


»<  ts 


[Obtaat  of  Brill,  t*  pnrt 


1   i 

3 

it 

1 

S 

16BS.                ■ 

I 

115      0, 

i:  207-1-7 

■i 

OW      0 

7      OHDd. 

».. 

«^ 

1  1:3 

l-S 

■J»       0 

'i 

m    0 

~ 

1 

1 

i 

TBUL  OF  ID-nrOH  B.  L.  BIFLB,  BTEBL,  TTPK.  421 


»nrd««d. 

«DrlMMhlli«) 

rnann 

BmoII. 

tor 

wind. 

GouiunpllaD   uf  iiuwdur, 

OuBMal  nmark*. 

R.    Ilk 

n.  h. 

t    10 

1 

Ho.  1  MWped  « twDBT  iM. 
With  the  algbla  u  tiny  an 

^rhSt^rh.-ESjf.t; 

o^Dr    18,000  <»Pi>.n  «f 

p£^to  naif^  but. 

Uu  Id  roBBMUDB  with  il«k  plain.] 


TTooompreaMd  Bupper  oyliB. 
den,  fuift  A.  >,OIN)  oo^ 
pH«,  na(a  M.  Ko.  > 
ataapd  od  baaa  of  ahoi. 
All  hU  «  bolU  tlchtoBti. 
Knta  an  miMlk  w  noab- 


pmrdcrroTlt-lncb  Title.] 


Kd.  t  (lamped  on  baaaof  a>M(. 
H,000  copper*  of  ISH. 


Bfairo  hut  arins,  Hu-  », 
pj'lmdti*  pnivldnl  vith  a 
iLbw  nTf^rl  pj4t«n  rOfl  and 
1H-W  i>llp  giiule  tlllBd  to  lUB 

KlfltoD  rod  IwDin  tivina  put 


422  APPENDIX  28. 

Seeord  of  firing  with  IMncK  B.  L.  Hfie  ((tori).  No.  I,  type,  TTatfrTlM  JrMaal,  at  Smtg 
(Oltleet  of  BriBg,  to  obtalii  TtlodtiN 


Ko. 

m 

Towder. 

,''^"l 

Bl«.- 

I«™. 

Date. 

Kind. 

ii 

III 

WBight. 

ofprlBD.. 

Kind. 

Weight. 

Slgbt. 

JnlBTB. 

"tl!-^ 

im. 

L*..  Ol. 

I.OIS+T 

i 
1 

ift.,    Oi. 

/«*•. 
S&4.K 

LVftH 
fn,m 

[oid«t.ririw.i-> 

1 

i 

1 

V 

1 

t- 

1 

W      I 

1.06S+T 

F 



184. 7S 

1 

1 

i 

^ 

? 

« 

s 

_ 

s 

TRIAL   OF  lO-INC'H  B.  L.  BFFLE,  8TEBL,  TTPE. 
Book  I'Toring  HmtHd,  from  A»g<ut  12  to  Novenber  SO,  iJ9£— Continued. 

to  eunnrrtloB  with  deck  pUM.J 


Siieei*)  reniarkA  >bont  eu:h 

,, Wind,        are,  aiicb  aa  effect  on  plec«, 

^-    .trenglh      «*S«<.  of  br«.ch  mecbaEi^ 

"""■  dlrt"toB.     ^!IS'd'^?'|Z«MloiD'fllgU: 

Oenrrol  nrnarka. 

•    FtiMKlt.      11.  In.  Fl.  In. 

tl 

1  jiatlun  at  oil  aaded  la  ctIId- 
'^er-   No.  i  stamped  «n We 

,      l«rcrU«dor.. 

1  GnnnioiioicdonlOincbprwrf 
}    ciirrlagf. 
Fir«l  UTKea. 

oflllln<'banuurpUM.{ 


S:i::S 

1 

1 

S 

1 

1 

J 

is 

S-,ff.Mrt:l-.,t 

laid  off  ou  the  pUte  m  I  bat 

from  the  Ion  audrlEbte^n- 
Tbo  gun  wu  ilglileil  Ij 
iDCaoa  of  ■iithti^loced  in 
the  rauule  ud  bieoeh  of 
(be  gnu.    The  shell  atrnck 

Iraled   plate,  goterlna  ibe 
backing  aboDtB  Inched  and 

fuuuil  In  the  uud  ar.ijlfMm 
tbeplale.  with  pointtunied 
iDiranl  it.     The  shell  call- 
pared    before    flrina    39.43 
inchu.   The  ebell  (-atperwl 
annTnriafXM  iBQbm.  UL 
■meter  of  elmU   li>  in.lin 
from  base  befart  tiring,  R.M3 

ISLES' fS!r£:^':fC'"fi'r° 

lng.fl.St3ini<hea.   The  ahell 
Haa  appareaUy  uniiUurcd. 

LMkageofnllMMraiidDf 

ObtnntiDK  rrleUoa  primen. 
Veluslliea  and    preaaarea 
t.kenbyLient.F.P.P«k. 

FlriDB  GunduDM  by  Lieut. 
C.  ».  WhKJer,  Orilnance 

proof  offlcor, 
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APPENDIX   28. 


Uecord  of  firing  with  lO-^inch  B,  L,  rifi»  («(«02),  ^o.  ly  fyjMy  W^Umtvliei  AthtnaX,  oi  .Smdf 

lO^JBOt  of  flriBC 


Powder. 


No. 
Date.    I  of 
;  iiro. 


Projeoiilo. 


Kind. 


1802. 
Nov.    2 


168 


Nov 


lOO 


Nov.     2  I  170  I 


o 

o 


>  5« 

o 


a 
o 
Pi 


Nov 


171 


IS 
•E    r 

a   ' 


^^■-e'"-  o^p^iSi'm". 


EjAd. 


L6«.   Oz. 

100    0  ,  i.oes 

100      0  I  1,058+7 


Weight. 


Ob- 
served 
time  of 
flight. 


Lbs.Oz. 

.;  5ft5    0 
I    10    0  sand. 


200      0  I 


575    0 


110 
115 


0 
0 


1,174 
1,220+7 


225      0 


125 
125 


0 
0 


1.333 
1,3264-7 


250      0 


570    0 
5    0  sand. 


575    0 


508    0 

7    0  sand. 


575    0 


100      0     1, 077 
100      0     1,070+7  ; 


200       0 


I 


570 
5 


0 
Osand. 


576 


Trarel 
of  shot 
in  bore. 


De- 
j»res- 
siou. 


Instru- 
iifwim.      mental 


Inehe$.' 
254.65 


254.65 


254.65 


253.65 


2.'^  feet 
from     . 
'  '    mmzrU. 

*"   \        1.7W. 


40 


40 


i 


1.909, 
l.«7 


40   {        ]'^ 


[Oiyeot  of  firing,  to  prov* 


1K02. 
Nov.     7      172 


a 
o 

Ur 


125 
125 


0      1.319 
0  I  l,312f7 


250      0 


o 
a 

o 


560 
6 


575 


0 

0  sand. 


253.05 


«  {     I'm 


[Ol^ect  of  ftriBf. 


1892. 
Nov.     7     173 


C3  «• 


^      t 


kr 


125       0      1,333 
125      0      1,326+7 

250      0 


«3 

9 


-CO 


O 

O 


570      0 
5      0  sand. 

575      0 


253.75 


40 


{ 


1.M5 
1, 


TBUL   OF   lO-niCH   B.  L.  B1FL£,  STEEL,  TYPE. 
JTavfe  Prvpi»f  <lr*an4,/^om  JMgnt  13 1»  Ninmiir  30, 1 
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it 


11 

JJ3 


!)•  1 


hnHl.  ArtarttaltraiiDdlinlli 

liuunfu-  ana  iX.  CMkInc 
sul  on  lcn.hiu>d  *ti«l  AT 
rlcTUIng  geartM  by  dopi**- 
eIoh  of  hr««h  In  ducharKa. 
IS.IMd  cappem  of  1W0  uiwd 
liiKiiaeaU.  »,IKMi«>i>Mn 
ofleMnHdinnncaZ. 

I  So,  T  •(amuod  nn  EaiMOf  allot. 

I    U.naOniiipvnvrilM. 

I  Ho,  8  Biwnpfid  on  bu«  of  ahot. 
PInUa j<(b  raiwl  «  Inalmi 
■Dddldnntrxtun  I  oldrruh 
InplotlolDenaaadliilenilth 
about  1  iDDh.  PlntlatDUKuo 
brat  DMT  pin.  I-Mkigf&f 
ullalriafryl  ImJar  \ttaA  Tiry 

nloiipol  lliluc  wan  dlMHia- 
llDiwd.    32.M«   cio[i|«n   of 

(Ku.   V   alAffipM   oil   Ia*«   oT 

fUicbt  iHk  BtrHro'Dft/ni 


aaUBiuanladualO'lDflipRiDf 

33t  >allon>  nt  glfMrln  Uul 
kM(T  1  Io  1  Id  'jIlBilar. 

SI  DC*  laat  flrJBC  batb  cylliii1i>T 
bMid*  npuiknl.  oopinr 
nwklac  belDg  Dwd. 

B^I4  luGnad  iDBTMwd  Indl' 
annUrfrudi  tt  lo  1|  iBObsa. 
■nd  *  grou**  hia  bsM  loada 
in  r*ar  uid  nf  gyllndur  Mid 
k  win  Iwartsd  Is  thl* 
froora  to  alsp  laatauo  of 
all  irbioi  win  la  iMiwM«d 
by  bolta  In  hrad. 

nut  l^Dfsd  iMfuio  BrlUK. 

ObluntlHt  frloUDD  HtoiBni. 

nml  Into  aaod  bull 

raloelUM  awl  prawuiM 
takm)  br  I.lmit.  £■  i4<.  J. 
Urtblo,  Swwiil  AniSS'ty, 

rirlBii  «.Bam,-t*.J  b»  l,i><il. 
C.  tl.  WbMliir.  (Mdmw 
DepartHMit,    aialtlaot 


Obluntlw  Mi  lion  pi 
dhMiaiiiHl  bafiitv  Bi 


U  for  ll-Isch  rlOa.) 


to.  B  atoinpad  on  ban  af 
«koL  Slight  laakan  at 
nor  atiiinng  box  uid  ob- 
tantlni;  bar  haliii  In  botb 
•IdM  uTcilindei.  HtBir- 
nd  bolt*  llKb' 


IMnnti 


B.    L.    rlOa    StO 


d  gtn  ■h«dl 


ii\w*  lut  bta4(iftlfr>1Iiy 

U  Inrhca,  ahmk  on  «a1lB 
PlolbtonCQDairaltlilK^Kil. 

A  DEW  avtacnw  lta>iu:bT>lil' 
tie  Plata  to  hold  pInUE  plo. 


I^D.  13  Htamped  on  baae  of 
•hot.  Fruiit  pwlof  plntl* 
pUU  beat  J  itmli  Inna  tup 
of  pintle  platai  back  part  oT 
the  longua  ia  buving  on  tha 
top  of  nil--       " — -' — 


Bmt  oylladv  bead  miMiks 
ad   nUadnr   atlei  wit 
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APPENDIX   28. 


Record  of  firing  xoiih  lO-inch  B,  L.  rifle  {9teel),  yo,  i,  type,  Watervliet  Jrnenal,  at  Sand$ 

[Otject  of  firing,  to  prore 


I)at<\ 


No. 
of 

fire. 


Powder. 


Projectile. 


Kind,    i Weight.,^™'-    Kind. 


I    I 


1892. 
Nov.     7 


171 


pq 


B 

T. 

•^^ 

t-, 

Pi         I 

is 

o 
u 


i^&j?.    Oz. 
125      0  ■  1.319 
125      0     1,312+7  I 


CI 

o 


o 


2 

o 
O 


Weight. 


Lbit.  Oz. 
569      0 
6      0  Hand. 


575 


Ob- 
served 
time  of 
flight 


Travel 
of  shot 
in  bore. 


I 


De- 
pres- 
sion. 


Inches, 
253.65 


Instni- 

menul 

velocitv. 

feet.* 


s:> 


from 

Mtazle. 

7       1.927' 

I       1,922 


[01]Ject  of  flziaci 


1892. 


Nov.  30  .  17.'^ 


I 


Nov.  30 


.  \,'^ 

^ 

c    • 

SS 

1 

5  » 

1 

S  «-i 

«      . 

(^    >> 

■    170 

X 

s  a 

1 

if.i 

-^  o 


Nov.  30  ,  177    ^S, 

(id 


I 


100   0   1,064 
100   0  :  1,057  t  7 


=  -5    200   0 


110      0      1,108 
115      0  ,  1,213+7 


225      0 


115      0     1,222 
125      0  ,  1.321+7 


240      0 


O 


00 

O 


575 


575      0 


575 


254A 


254A 


254.50 


40 


40 


{ 


tew 

1,700 
400+^P 


40 


{ 


{ 


1. 
1. 

400+^ 

1.W5 
1,901 

350f4« 


Note.— Bounds  178  to  210  pabUslwd  la  S«portof 
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Book  Proving  Orouni,  frotk  Amgmt  It  (d  Novtmitr  SO,  i59«— CoDtlniwd. 
pmrdar  MUda  (ttr  IS-toEh  rlfla.] 

Special  nai4rki  iboot  ei 
fir<^  iDcfa  M  cflbet  oa  pt« 


Mmad  of  pralcoUls  in  fi  I  gh< 
■catlerlDKuf  fMgoinila.  etc. 


[So.  H  I 

onpli 

<     lined  I 
I     tnTen 


lUe  pUte  Ugliltotad. 


Foflai  of  oirrluB  ooaaeetlu 
villi  lonnM  Mat  dow>  I 
llMh  In  roand  1T4. 

Un«  laat  flrinaa la^  Tin 
but  ben  laCiatMad  ft* 
ttaa  flOpprT  win  OKd  la 
piErlona  llrfnK  te  pnT«it 
Mcape  of  Htud  umncfa 
nu  urUndar  bead,  sad  tk 
(«H  pnjMtlnK  1>M  erlin- 
dwaboat  1  Ineh  hu  tad  a 
■raon  rat  la  H  abirat  1 
Gieh  deep,  1  laeb  wld^ 
oloaa  to  edf^  to  eaablTu 
to  aat  aa  t&  mdlaaij  gia 
ohaeki  i  thatli,  byaipaM- 
lu  oBtward  to  pnnal 


The  tap  of  iba  plaUe  plato 
la  abrat  1  ladMa  hbhar 
than  the  fork  ea  eamafi 
oDanaotlu  wllb  tangoo. 
This.  nrlttacllpBOD  topcai- 
Tiage.eaaaei  boCWn  cor- 
Hiia  to  Jnmp  an  at  tant 
radabMitllualiaa.  TTbaa 
tlHn  an  dip*  on  tbo  ton 
Mtrtaita  I  tUnk  tha  ftnl 
traroiae  eirala  ibsold  ba 
made  an  aa  to  ponall  of 
etlpa  aa  batMn  natriana 

Tnu  vDoU  snnaat  wa- 
dSBDV  aT  whole  anlvn  to 
rU^  eapeaiallrattba  tlm* 


narrlainjiiallniliitnianiii 

np  laeUaad  plaM. 
reloelilM    aad     weaauna 

takaa  bv  LlaoL  X  «t.  ^. 

arable,  leaoDdAitiUaiT. 
nriu  caodofted  br  Uaal. 

C.  B.  Wlteder.  (MoBHa 


|>  m 

.,., 

1 

(..„ 

&  III 

1^ 

II 

|.      0 

•      0 

:ms 

■Bd  All  to  Oie  riffbt  n 
HeldbDttMo.S.   iKdMc 

pen  or  18M. 


and  Tell  u>  tbe 


oat  of  butt 
rtjhl  near 
SlMOrap- 


gloae  laat  flring  raar  bottr 
bBDramandla^llBCbla 
and  anotlMT  riBiahmakaa 
ortlar  of  platle  plate. 

Baot  ma|Bd  befta«  flrlag. 


elodtlaB  and  preanina 
takm  bj  LianL  K  P.  Peak, 
Ordnants  Departmcnt- 
Flrlnft  eoodoDiHl  br  lient. 
E.  St.  J.  Gnble.  SaHmd 
ArUlkrjr. 


APPENDIX   98. 

Beeori  of  firing  witfc  10-i*6k  B.  L.  rijlt  (il**!),  No.  1,  tfpe,  WmtmmKtt  Artnal, 
(Otilwit of  flrlDK,  to dMoBfa* Takwltjr fbriuc ia lilat 


n™. 

Powder. 

Ob- 

KST 

lutr*- 

DdIs. 

Kln.l. 

Weight 

SS; 

Kind. 

WelghL 

'S.:' 

or>bot 

1894. 

Lb,.  <)i 
flU      u 
P7      4 

BlB+7 

1 

1 
1 

lAi.  Ol. 

164. » 

.; 

fr<mm» 

(tS 

[Otitect  or  KtIbk,  to  teat  Utdnb-  UnlWr 


,    93      3        Ml+7 


TEUL   OF  10-INCH  B.  L.  EIFLB,  BTEEL,  TYPE. 
•J  Samdg  Hook  Proving  Ground,  from  January  17  lo  5«jil«Mtor  t7, 1894. 
•Illt'ini'huniarplaUWtMtMidTale  A,  p.  abot.) 


1    WJd 

Spwlal  riiurkii  abont  erifh 

"*""■  OlnoUoB 

''LXT  ''«""- 

■ouDd  »r  proJH'tife  in  flight. 
•r»tt«rlng"ffriigBieii»,«U. 

Gui«r>l  rtourlu. 

Gun    BcmntBd  on   lO-iDoh 

ObtnnUag  (McHon  prlnw*. 
befon  Hriug  Jin.  lT,l»t,  the 

foUowtas  "P«l"  W  be-a 

■uda  lo  (he  carrltga:   A 

1^ 

D«wpliloniDdiiior^L«dtai 

Is 

dlaDotor  fXm  S  to  3.1» 

-r3 

SS«c^jf^ 

,fel 

Pou.i.lj,     «.    In 

«.  ;«. 

ftiT  Mpprr  g»ltcu,  vhloh 

n,   M,  700  1  ,    , , 

Flmllnm.  ProiMmBimek 

H,  M.in  P  " 

m 

onoe.   a.«M<:>,vt«rtotlfOi. 

™Md.ofeylliHi«,  'n"w 

lYont  and  nar  cllpai  new 

III 

«-^i 

°si 

gSa 

•1»  r«oi1  markei.    N.w 

bolU  in  c^Ups  ud   angls 

inini  wliich  bold  up  obt- 

„"•<•       .         .  ,      , 

Firing  caDdticEsI  bj  Lient. 

tllW- 

U,'    lilsH 


find  u  I  lihiiili  amor  pUki 

Aimful  2  feet  fToni  lop  and 
ifwtS  iucliM  from  rlKhl 
odgi..    Slruck  thP  pnint 

plaiR  and  baokiug.  Tbo 
plalexumukpdWlKHi' 
Lily  fntin  isnUi  of  bole  to 
llio  rlgh<.  UklDg  aillRlitlT 

or  plate.     Another Draek 
lorleJt 

Adiag- 


irledfni 


iclnn 


onally  to 

Aimed  2  feet  II  inohea  Ann 

fmu    right   nliip.    Shot 

p«iielraled  i>lBi«,  baclilDg. 

rell  In  water  0(W  janla  be- 
yond; recOTBred  appar- 
ently nnlnJured. 


am  ronid  211  thp  dAr^n 
■a4  eilculated  to  produav 
_S25foeHe]artij'.  Owing 
Id  the  wire  ecroena  iti  tbe 
!  Yek>cilr  fnniee  being  at 
hffDrent  dlalanoea  apart. 
md  thi.  fact  Dol  being  le- 
'oixled  at  the  time,  the  ta- 
ocltj^  roMd  211  waa  at 

II  lAerflrbig 


Hnt  recorded  to 


line    till.-   I' 
:y  for  rouni! 


riring  condD 
U.V  Han 
Hilary. 


ed  ^Uent 
m,  flrai  Ax- 
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APPENDIX    28. 


lit  cord  of  firing  with  lO-inch  B.  L,  rifle  {steel),  Xo.  1,  type,  Waterrliet  Araemal,  at 

[Object  of  firing,  test  of  Midrale  Hultzer 


Date.    I    of 
lire. ! 


Powder. 


Projectile. 


!     Kind.      AVei^lit. 


I 


1894. 
Mar.  2;{     214 


Mar.  2:j  .  215 


o 


a 


Number 
of  prisms. 


Lbs.    Oz. 
90      U 

i     01      0 

] 

181      0 


90 
91 


0 
0 


181       0 


Kind. 


953 

957+7 


953 
957+7 


00 

m 

o 


o 
n 


^    <     1 

u 
9 

H 

<s 

-a 


Weight. 


Ob- 
served 
time  of 
flight. 


Travel 


Imttru- 

ofshotl^l®^*-     T"^* 
in  bore.'  ^»**°-  :  ^•[^{JJ- 


No. 
171 


Lbt.    Oz, 


:( 


574      8 


No. 
272 


:{675 


Inehet.      ° 
254.26 


0  5^ 


De- 

pres- 

sion. 

o    / 

254.40  I    2  55  !. 
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Baadg  Hook  Proving  Orotind,  from  Jmimmrf  17  to  S^ltm^tr  17,  IS94 — Continued. 
A..T.  pntlMUleaamlnitllt-laobanBin-plMa.) 


I.. 


VIbi 


^ 


FMBub.    n.   t».f 


,  I 

_l L 


I 

1 
I 


n»d  at  lltlneb  araior  pteU,  111  fMt  fron  nsok.  PUta 
nukad  i.1M  B 1. 

Vdoclt;  at  ImpMt,  l.S»  fast  par  aMOod. 

Aimed  at  (be  cinile  mtrktd  <  on  pletnra  ITo-l- 

TbUabotOfo.  1Tl)Hiiaad  tbTanibtba  annirplate,  thetnok- 
Ing,  Bod  abunt  IB  laat  of  aaodi  thoB  oauB  oatftaia  tbaiop 
of  tbe  aanil  and  Ml  on  tba  baaob  IW  yard*  In  the  tefi  anil 
buj-and  the  butt,  irbere  It  waa  TBOorand  apparently  iiniO' 

AbiiDl  i|  houTi  aflar  Urine.  "^  wblla  ataBdla^  aa  abon  In 
tbe  pl^lnotTpe  Iwrawltbi,  two  palabaa  of  awtal  anappad  off 
ftuin  tbe  aoMoa  of  tbla  piiqleMlh  with  eoo*ldaniUo^c4aMa. 

aDoaatDtatkalBMul.  Tlie  portlOB  batwaan  then  wan  atUI 
iBtaot  vben  tba  pcnMlla  WM  laapMtad,  abaat  lOo'daak 
p.  ID.,  3Sd  tuatanL  Tba  B«xt  ■tocuH  It  mn  fcoad  wtad 
off  at-w.  and  the  pnOwHle  praasaM^tb*  appuaiaaga  l>dl- 
ca(«l  by  lbs  plotiin.  Thiawaa  Ha  appaanBcaalBon  lb* 
Uiblnalut.  TblamornlDgftbembl  ■DMhariatoh,  abmrt 
the  alu  of  the  ooe  un  the  Mn  la  the  pbolanapb,  waa  tommt 
Haled  off  to  iba  right  aad  In  ooBUnaalbin  efihat  abewB  Ib 

Tlia  •allng  eitend*  U  Inobea  arMmd  tbe  pi^laotlle.  md  fa  t 
Incbea  wldeatthewidealpart  Itba  left  aod  la  thsplolDTel. 
Tbe  eiinrng  Ihiofcocaa  at  tnetal  whleb  acaled  oil  I*  aboDlj 
of  an  Inch,  tto  oraek  haa  been  found  on  the  pT^ertlle 
eicKpl  In  contlnnallon  af  the  acallDf  froB  tbe  iiuftoe. 
Preaetil  weight.  Uar.  Ill,  &T1  ponsda. 
Mo.  271  allied  at  diokt  nuuhsd  T  on  ptetnta  Vo.  ^ 
PawMl  tbrangh  the  plate  a^  bMUaf  aadBaDatnlad  abaat 
H  feet  IdIo  tbe  aand,  raaalslu  bi  tba  bott.    It  was  dbI 


Ina  U  of  lesa  dntb  than  In  ooa  of  Hs.  L 

Inobs  anmnd  the  pn^eetlte,  aad  la  ■  Inobss  wids  M  tb* 
wideat  paiti  la  Bsarl*  all  abowB  Id  tbs  pleMn. 
n-bso  found  little  er  no  metal  had  baonma  delacbad.     Tb* 


eblpK  were  aa  laoaa.  h 
brlnglBg  tba  — ■-^" 

prsaentaalt .. 

Preaaat  weight,  Har.  M,  BTli 
Flrlil  HAdnsMd  b]P  Uaot.  U 


1 
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Record  of  firing  with  10-inch  B,  L.  rifle  (steel),  Xo,  1,  type,  Watervliet  Jr^enal,  at 

[ObJMt  of  flriog, 


I):it«' 


No. 

of 

fire. 


Kind. 


1804. 
April  0     216 


Powder. 


April   6     217 


P 


if   I-    ^ 


Projectile. 


^^•«'s''t„?js,m;  j^'-o- 


s 


a 
o 


Lbff.    Oz. 


100      0     1,075 
100      0     l,0«7+7  j 

200      0  ' 


86      9 


952 


115      0  I  1,2:^0+7 


201      9 


^ 


C4 

o 


AVeight. 


Lb9.     (h. 
575      0 


575      « 


Ob- 
served 
time  of 
Hight 


Travel 


De- 


of  shot    pre« 
in  bore,    tion 


Ineke*. 
!  254. 05 


I 


254.25 


Instm- 

mentsl 

velodlj, 

feet. 


tSOftrt 

from 

muzzl*. 


{ 


1.  TjO  ;' 

1.7M 


1.8» 

i.ao 


[OlUect  of  firing,  to  teat  the  iipedil 


1804.     I 
Sept.  26     218 


Sfj.t.'JT      219 


o   .. 


r  "Z 


119     13^ 
119     13^ 


5 


1.247 

1.249 

IfCniter. 


240      0 


o 


^  .ceo  . 


V 


119     13^ 
119     13^ 


1,246 
1,  247 


5     loiter. 


240      0 


•a 
'A 


43 

o 


o    . 

X  CO     ) 


'% 


579      0 


255.15 


576      0    254.15 


38 


TRIAL  OF  10-mCB  B.  L.  UPLE,  STEEL,  TTFK.  '  4S8 

Smadt  Sook  AwHiif  Ortmd,  fr^m  Ammtji  tT  to  S^ltmkm'  tr,  lSM—Coa.tianed. 


"uT(™[ 


Bpadal  ranarliB  nboot  e«fa 
An.  ■nrb  ma  Aff«cG  OD  piece. 
nuecbiniui. 
<r  powder, 
iraJHtlle  in  flighl. 

;orft«~ — ■-  -■- 


S^ndofi.., 

Kdittiring  or  tntmeatt,  etc. 


Shot  atanpadaD hue.  IB.«M) 
coppenor  IWl  tn  nDgsDj 
M.UOO  iwppen  of  IMK!  ia 
■■nga  H. 


_, lok*  hMWI 

(plndla  DUtaod  the  lack 
But;  the  rear  pleoe,  i 
inehnlpoc.  wllktbtloek 
out  OB  ii,  wwpndevtad  I II 


cMllji.  Thl*  iplndle  «u 
put   In  the  gnu  between 

place  oiH  brnttai  by  tbe 
nrnw  rinnd.  and  hu 
thmfatr  wilkatood  only 
■a  Toand*.  Tbe  (notan 
■howa  pwd  metal. 


proirf  Darrteee. 
t  nuart  of  oil  adde 

Tfnd  toto  aaad  iH 


r.  p.  P«k, 


bjLlM 


[  The  band  of 

aria 

I  InlAuded  to ; 


lifj 
111 


■J  to  MWI»1 

to  (Ito  lb* 

:d  of  prvfMlU>- 
>Tcnd  tko  twid 


aerrkd  band.  TUa  pafilea- 
lar  pndeotUa  wan  nM  nwo*- 
ered.  Inl  another  nf  Ibei 
aame  kind  flrtd  a  few  daya| 

ntripped  nf  ihal  jiertlon  el 

tte  metal  onlalde  Ibr  

Iknsf  Itebedit. 


Una    moonted    oa    lO-lneb 

imof  carriage. 
OutarMiu  matkn  niaun. 
Find  Into  ava4  hDH  Sa.t. 

pad  raoalnd   aad   Itlad 

MtoatUaflilu. 
A  bBMlpllM7i|aBaoa* 

tUb  aiiwiM  OD  Moh  «•» 

tka  of  Mrtrtdaa. 
a  qoartt  of   tiUtUU  to 

oyllader. 
The  erldeiMa  ihMUii  tb* 

actlan  of  thaaa  I  baaaa  la 

tbkskhaad  Inl  onaUkr 
date  was  band  IB  praata^r 
lb*  MMMwUtiMMnoMa 

br  Dm  wTlea  band  Im 
raod  nit  as  ttat  It  b 
dcHihcfti)  wbethar  tbe  ap- 

Eraot  anipplng  mar  not 
both  caaea  be  due  to  the 
action  of  the  nasil  In  the 
r&ti'l     ' 


1 


4;v2 


APPENDIX   ». 


fUtcnrd  nf  firing  with  lu^mnh  B.  L.  rijie  .itgrnT-^  Xo.  /.  ^pjM.  ^titmnfkt  Jntmal,  al 


Iir*T*» 


No 

-r 


Powter. 


ProtjAcrile. 


IC.ntl. 


«)b. 


^•*'^'»*^  of  pS.»!L  ^"''-     ^•^*- 


of 


of  iftboc    prei» 
in  boR.    BiiiB.. 


Bwnfeil 


Apr: I  *•.     21  fl 


Lfu.   fn, 

100      0      1. 075 
!     100      0      1.0«7-7 


I 


200      0 


I   - 


;l!  ' 


t     c 


2t)I      9 


April  «t     217         ^-       :    K      ft         962 

'    s  I  115      0     1.2)0+7 

i::   i 


s 

;i        t 


375      4 


frtttH 


354.II6    i 


575      A 


I  Tfl 
LTM 


[Direct  of  liring.  to  test  tk«  ipcdil 


S^j.i.'Jfl     218 


Si'pl.l!?     2I1» 


!  I 


> 


■=•5 

B 
S  I, 

£.: 


no   ]»( 

IIK    13A 


r» 


1.247 
1.249  ; 
If^niter. 


240      U 


e 


3    . 


111)     ].'{) 
IIW    13i 


1,246 
1,247 


'»  '  If^nitor. 


1 


'•a 
O 


2^, 


24U      U 


I 


5 


579      0 


576      0 


2S6.15 


f 
55 


254.16 


TKIIL   OP   10-IHCH  a  L.  RIPLB,  STEEL,  TTPS.  ' 

Samif  Book  iVortntf  Qrtmi.Jnm  JMttrg  i7  to  Sqttmmktr  t7,  J8M— ContiBaad. 

tnprara  |M>w4*r.] 


'|»S"V 


TClnd,    ' 
dirvctiou-. 


E« 


projHlilulnniKht, 
I E  uf  fngiiiBuU.  uic . 


f  Shot  I 


txue.  I8.t0l> 
^spprT^af  IWI  in  nan  [I ; 
M.UOa  ffltppen  or  18M  In 
smnge  B. 

hni  Diiuniied  No. !  on  tiue. 


.  wupR(lMt*iln: 


nanila  IW  Ind  MO  to  i 
uWb  (Wg  brolten  by  t! 
fonnw    runnd.     ■wr   D 


Onu     aoDBMil     » 

uruof  ourliA^ 
I  iMiirt  of  nil  adil* 

iDdcr. 

Tired  Into  Riinil  lin 

DMiiralBi  rnrttea 

ValooiUM  Mfcxn  I 

F.  p.  P«li,  llrJi 

Firius  (uiK 
M. ».  H. 
tillwj. 


Tlie  Imid  of  Hane  form  ■■  llw 
HTTlMi  Imod.  but  vltb  tU 
ili*tii«l«r(iKn»Bd  0.1  liuiti. 
Thli  !•  tnluoil(4  to  prarDot 
Btripiiliif;  mod  1o  glTn  Sb« 
■toriDiil  irsrel  pf  praJwDIn, 
Wbi'U  Fe<:ovFn<l  ikB  bud 
ihuwed   ibit  it    tsok    Uio 

SBrriiw  b»d.  Thla  ii»tiDn> 
tu  nrnl*iUI«waa  DOtnwar- 
ini.  T.ut  UBIfaer  of  the 
*UM  kiwi  flrwl  a  hw  djiya 
ifttor  wito  fbuud.  on  IrUofai 
Ibe  Innd  -#im  aslUnly, 
•triiiuwi  'if  ih>t  iHinhn  n^ 
tte  iHMl  anlnldc  Ibo  au- 
Ac*  ur  tlM  bud^. 


(Inn    mnnnted    oi 

jinmf  EAffWu. 
OblunUJDR  ^Uoi 


A  bualKDlIcrut  IfouiKn 

llcn  DtcuivldiiE. 
i   aoiu-U  of   Ml    addod   * 

rtjIlHdi'r. 
Tbo  DiidrnM  rooardlDa  th 

Hclian  nf  tbHX  2  buoTli  t 


lltlanHnnlJl 


ruind  III.  art  Ibtl  It  la 
dniibtnil  wbeliwr  th*  ap- 
pnrnt  (Irippinl  way  unt 


biilt,  alibtniuli  tliia  grlnd- 


Lith<?r  pra1««IUa- 
ocladliy  Liaot. 


of  t]iD  liMtluit  boonl. 
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Record  of  firing  %o\ik  lO'inch  B,  L,  rifle  (8tee1),  No,  1,  iffpe,  Waterrlid 

[Object  of  firing,  to  test  Action  ul 


Powder. 


Date. 


Kind.      Weight, 


1S94. 
Oct.      9 


Number 

of 
prisms. 


2L>0 


Oct.      9    221 


Oct.    11     222 


Oct.    11     223 


GO 


B 


-  < 


I  Lbt.  Oz. 

122    131 
119    13j 
5 

243      0  I 

122    13i 
119    134 
5 


1,279 

1,243 

Igniter. 


1,280 

1,249 

Igniter. 


Projectile. 


Kind. 


Service  band, 
lot  S37. 


Thick    band, 
lot  623. 


243      0 


Weight 


Lbt.Oz. 

576      0 


576      0 


I- 


Oct.    11     224 


Oct.    1 1     225 


QC 


p.         00 


c 


122    13J 
119     13J 
5 

243      0 


124     13^ 
117     13i 
5 


1,280 

1,248 

Igniter. 


1,320 
1,246 
Igniter. 


Thick    band, 
lot  633. 


677      0 


Service  band, 
lot  537. 


243       0 


t 


111     13i 
113     13^ 
5 

I 

226      0 


111     13^ 
113     13$ 
5 

226      0 


1.202 
1,211 
Igniter. 


1,201 
1.215 
Igniter. 


Thick    band, 
lot  623. 


577   0 


677   0 


Service  band,  ,  577   0 
lot  537. 


t 


e 

CO 


70 


Deflec-   Travel  Tk.««-. 
Uon    i  of  shot  ^P^ 
points,  in  bore.     "^^"^ 


71 


71 


75 


74 


76 


IncKet. 

254.  OTt  C\ 


255.25 


m 


255.25 


4^ 


I 


264.05 


C| 


256.25 

I  I 


254. 16  =         Ok 


[Object  of  firing,  tote« 


1K04. 
Oct.     12     'JLM;     I       : 


0.>t.    12    2'J7 


Oct.    11!     'S2^ 


'P 


c  — 

X      - 

■.     -x 


T   *- 


119  13A 

120  \\\\, 


1,268 

1,279 

liinitor. 


241       0  ' 

119  \\\\       1,2G7 

120  WW        1.1>80 

5     lunitcT. 

241       0 


Service  band, 
lot  537. 


675      0 


Service  band,     575 
lot  537. 


119    i:{4       1.270  ;  Thick    band,     577 


J^. 


254.15 


i   (ion. 

O       I 

2  n 

8   18 


1|     2S4.1&      S    II 


■^z     I  120     \\\\        1.279  I       lot  (123. 

=         I  J>*  IgiiiU-r.  I 

I  

*Z  '  211        0 


»&  IS  '    S    14 


TRIAL  OF  10-IHCH   B.  L.  BIFLE,  STEEL,  TTPX. 


(,  at  Sandy  Hook  Pnvimf  OnwU,  from  OoMtr  B,  IS&i,  to  Afril  B,  188S. 
at  wltb  that  oTMrrlot.] 


loSly. 

"W 

BaooU. 

Conn- 

Wtad. 

■srs!" 

nctlon. 

•boat  Mob  an, 

JllMli.    lUlKoD    or 

■oaDd  oFpntlFcl 

c^^u. 

■Sir 
ti.taa 

1  I.OM 

II,  CM 
ll.m 

it:£P 
if;5ffl 

«      It 

a    H 
•    1 

1   1 

|J 
ii* 

pi 

1 
2 

1 
1 

lit 



Qua  nMnt«<  on  IHmIT  imidr 

OhtuniriBg  rWoUon  Btimon. 
Fired  ln»«uidT>alf  No.  1. 
1  rUlon  or  oil  addHl  to  DylJodoT. 
Mo  tbot  pu  rortbe««Ti»wlU 

in>t  Dt  Iba  type  nn. 
A  hMM  lg7,t>ii»rii  O.UIOU  rin» 

powder  on  MOh  Hvtlon  ol  f«b 

3S,UM  Nppon  or  IBM). 
VolooiO.  tah«n  bv  Ltflot  FP. 
Pnok,  UnlDinM  UepirUDeot. 

in  Iho   preHDUe  of  tlietwUDK 

Cbatlaa  B    Whedor.  UfUIVDUI. 
OrduuicD  DepartouDt,  U.  S.  A. 

Iboirra 

WTorpr^kcUlM. 

Gob  MMonl^  on  iixlwh  |i>w>f 

ObSnXiMfttlOB  prinon. 



{SSSS>  ' 

■ » 

1.. 

'"ss^£^r^ 

Uh  (1UI  U  tke  hvleht  or  th« 
WM   moODlwl   bvoauMi  of  Ihe 

» s 

ISi-lBDh  pUM  Id  ibe  llor  or  fli^j 

IT.    2S.M4    U      , 

J , 

n 

8lra«k     U     r»t 

TODiid  b^r  the  open  slsbt  ra  ton, 

»feKi!;'*K.:-si 

{l;J?:S}<  ' 

•  > 

Stnck  m  yud* 

po^HtUo  iritb  HTTtoa  btod  ftU 
u  br  •boTt  la  iDnod  S4  It  «M 
tbouchttbal  MrhtiM  Ifar  pUts 
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APPENDIX   28. 


Record  of  firing  wiiK  lO-inch  B.  L.  rifle  (steel),  Xo,  1,  tjfpe,  Waifrrliei 

[Object  of  firing,  to  t«st  action  uf 


Powder. 


])ato 


I 

I     Kiiiil. 


I 


-    I 

«^ 
^^ 

1X94.  I 

Oct.      0     220 

I 

I 

I  i 

I 

I 
Oct.      9    221 


Wciglit.!^'"^.^^ 
prisms. 


Lbt.  Oz. 


Oct.    1 1     222 


Ott.    11     22.'1 


Oct.    11     224 


Oct.    11     22.'> 


00 


a 


t" 


U 


c 
'u 

p.  cc 

-    I  c 

c  1  .. 

^  t 

c 


?: 


122    13i       1,279 

119    13i       1.243 

5    Igniter. 


243      0  I 


122    13^       1.280 

119    134       1,249 

5    I|{niter. 


Projectile. 


Kind. 


Service  band, 
lot  537. 


Thick    band, 
lot  623. 


.  243      0  I 


Weight 


IA>$.Ot, 

576      0 


576      0 


122    13  J'      1,280 

119    13}       1,248 

5  '  Igniter. 


243      0 


Thick    band, 
lot  633. 


677      0 


124     13J       1,320 
117    13^       1,246 
5  I  Ifjniter. 


Sorvice  band, 
lot  537. 


243      0 


o 

•O 


U) 


I  111  13)  1.202 
;  113  13i  1,211 
'  5     Iguitor. 


220      0 


111     13i       1,201 
113     13i        1.215 
5    Igniter. 


Thick    band, 
lot  623. 


Servi<-e  liand, 
lot  537. 


577      0 


677      0 


577      0 


220      0 


ISIM. 
Oct.    1 


1    'JlTi 


:     110    13i       1.26S  '  Service  l>and.     675 
1     120     134        1.279  ,       lot  537. 
r>    Ii:nitor. 


I    .i-     .     241 
I     ■»-  ••: 


O.t. 


T 


X. 

if  J: 


iVT.   :_ 


n«»    WW       1.2t'.7     Service  baud.     575 
120     \.\\       1.2i>0         lot  537. 

r>  IiinittT. 

24 1        0 

lli»    i:ii       1.2T(t     Thick    band.     577 
IJO    \.\\       1.279         lot  02 1. 

.'>*  lj;ii!t«T. 

2»1       «' 


1 


Deflec-   Travel  Tk-««- 
tion      of  shot  ^^^ 
pointo.,mbor«.     ""°* 

I 


Ineku.  ' 

254.  a-i  4S\ 


255.25 


421 


421 


C* 


255.25 


44 


2.'»4. 15  4Si 


[Object  of  firing*  tetMt 


Up. 


I     SS4. 


Elff- 
tvm. 

15    2  n 

8UkL 
3   U 


Right. 

1|     3S4.1&      S   16 


15      1    M 


TEIAL   OF    10-INCH   B.  L.  BIFLE,  BTEEL,  TYPE.  435 

If  Sandy  Hook  Proring  Ground,  /rot»  Octobtr  9,  1894,  to  April  S,  1S9^. 


lion  nf  iiowdec 
MiaDilofproJH 


I  nf  iiowdec, 
■  ipr>j«. 


tSO/trt 

\  i.sn 


Foanit.    1 1 

B.  3i,«oni 

B,  33,  300/ 1 


r',M!«w)| ' 

r,M.200f   • 


[il'l 


II 


111 


Quo  nuDnUid   OD   lO-lnoh   proof 

OblunUng  friotiOD  primers. 
Find  Into  und  bott  Ns.  I. 
1  eaUon  of  oil  added  to  oyllndsr. 
TLe  nbDt  p«B  for  tbo  Mrrin  wlU 

Dot  fittha  tjpesnn. 
A  b»c  ignltor  ofz^  oiidhm  riUc 


oclUs 


'Etch,  1  irdbuiire  DeparunaDL 

Firing  caDd<io(«1  by  LieotCB. 

Wliaal«r,Onliiuii»  Dennrtmant, 

in  lbs   pr»eacc  of  Ibe  t«Uii| 

CbulM  B.  Wbselor,  LleutcDut, 
Orduuioc  Departmeiil.  U.  B.  A. 


K 

,P- 

strack 

Urgrt    S 

fwt  1 

ft  Mf  con-  1 

"X!!. 

'^'S 

l«(to 

struck 

175  y«.lg 

ported  ov«,         ^ 

OlituratfiiK  frietian  nrlmcn. 

Firrd  >l  S.IMO  TIU4  Urgel. 

Soolt  slgbt  No.  an  nua 

Tbo  tvrfiBt  coolfi  not  be  *een  frofn 
tbo  gim  at  thp  beieht  of  tbe 
tmnnion  where  ibo  Scott  lichi 
was  n»alil«d  b»auM  of  (he 
131-Inch  plate  in  the  line  of  Gre; 
dlrectioD  waa  glren  for  the  first 
roiuid  bj  the  open  algbt  on  lop, 
Mid  eleralioD  b;  a  qoadranl. 
AftuT  ths  flnt  TouDd  ■  point  on 
the  plate  waa  luad  to  eight  on, 
its  HMlUcn  herinc  been  uotad 
at  (bB  fliat  Ujlng.  Wken  the 
proleetlle  wlUi  wTThw  bwd  Ml 
•ofarahorlln  ronitd  XUitwaa 
tbaught  that  perbapv  tbA  plate 
bad  Ix-ea  nlnking  b«  uruB  of 
ItasblaiEfram  the  gun:  but  the 
next  3  roDudi  abawed  Ibat  thta 
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APPENDIX   2S. 


Record  of  firing  with  lO-inch  B,  X.  rifie  {9U9I),  No,  1,  type,  WaterrHei  Artemnl,  «l 

[OUJect  of  firing,  to  tent  acUon  tf 


Powder. 


Projectile. 


l>ate. 


Kind. 


— 

1894. 

Oct.  12 

y-i 


229 


Oct.     12    230 


Oct.   12   2:n 


Oct.    12    iJ'*'- 


Oct.    12    2:w 


Oct.     12    234 


Oct.    12    235 


Oct.    12    -^♦» 


Oct.     12  '-37 


en 

a 


w 


a 


a 

c 


'  Number 
Weight.       of 

prisma. 


Kind. 


Lbs.  Oz. 


Weight. 


\       1.270 
\      1.280 


110    13) 
120    13l 

5"!  Igniter. 


Thick    hand, 
lot  823. 


241       0 


>  110 
120 

13} 

241 

0 

;  119 
120 

1 

13} 

13} 

5 

,241 

0 

119 
120 


13 
13 


f) 


241 


1  119 
120 

13 

13 

5 

241 

0 

119 

120 

13 
13 

1.268 
1,278 
Igniter. 


1.269 

1, 2H0 

Igniter. 


1,267 

1,279 

Igniter. 


1,268 

1,278 

Igniter. 


Thick    band, 
lot  623. 


Lh9.  Oz. 
677      0 


578      0 


Thick    band,     577 
lot  623. 


5  ' 


1.268 

1.278 

Igniter. 


241      0  . 


Thick    band, 
lot  623. 


Thick    band, 
lot  623. 


Service  band, 
lot  537. 


110 
120 


13}       1.268     Thick     band, 


13} 

13}       1.278  I      lot  623. 


5    Igniter. . 


241       0 


I 


110    13}i      1,269  .  Service  band,     577 
120     13.5       1.279         lot  537. 
5  I  Igniter. 


241      0  I 


119    13}       1,269     Thick     band.     578 
12n     I3J       1.279  I      lot  623.  \ 

5     Igniter. 


I 


■  •». 


241       0 


0 


576      0 


576      0 


575      0 


I 


577      0 


0 


1 
I 


o 


Deflec- 
tion 
point*. 


Travel 
of  shot 
iBbmts. 


Eleva. 
tion. 


Right.    Inche§.'    ^     ' 

255. 15  I    3     7 

I 


3       25.5. 15  '    3   31 


H 


Left. 
2 


mghi. 


2 


236. 15  ,    3   33 


2S6.05  j    S   31 


265.05 


3  N 


254. 15  .    3   M 


255.15      3  X 


254.15 


S5S.06      3   36 


3   H 


TSUL  OF  ICKIHCB  B.  L.  UVLE,  STEEL,  TTFX.  487 

Samir  BMk  PrMint  Ofwwtl,  fnm  (Mohr  a,  ISU,  to  .ijwtt  i,  ins-Owttewd. 

Otok  bui4  Tith  tkat  tf  Mrrioa.) 


tuim-    PreHntv 


BpMii*l    TNiMrki 

I     about  («ch  art, 

■uob  uaflkKlan 

fliKhf, 


B.  ST,  MM  U  - 

K.  17,018  r  ' 

r.ii,oii  1.  , 

B:S;m>  » 

F:S:1S  }•  » 

J.HW  u  , 

[l.  W,4M  f  ■' 

J,  SftM  u  1 

:i.  u.Boo  r  ' 

T.U,NO  I,  , 

v.!n.oixh  r  ' 


Strook  I7E  yardi 
In    fronl,     Etr- 

wlil^if   had 


BUDck  lS)-u4>l: 


BtoDDk  laigit  T 
(bet  above.  4 
feet    Ti(bt    or 


Btenok  tarfM  I 
test  belo*.  18 
feet     rleht    of 


pmof,  liHM'bel 
mUcararthaTun, 


nrolMiile  with  MrriHi  buiil* 
aiiTiiDl  hi"  a  alxMly  flight, 
Tba  Ileal  alslit  of  latort  imiKit 
WM  nauutrd  aa  iba  i«lt  iriiU' 
nlna.l'ul  ibiffan  iKiminih  play 
betvern  lb*  paru  IbaC  It  eaii 

While  nwUsi  ns  lla  tnnDiOB  lb* 
Maaaape  la  not  nonra  and  Um 
Una  at  oallbiullaii  ma*  be  devl- 

nsllMt  llT  ft  allebl  prMann'.  If 
tba  <Afii%  ta  Mlum  olT  wul  Uwn 
TMlarad  It  will  Dot  faaarallj 
aUw  Ibo  >BBe  iBUt  oTatBlM. 
RonedUT:  TliabtsMbblsckifiald 
Dot  be  0|>atiHl  an*T  tbta  nooil. 
Ad  auamptwaa  made  b;  aorenl 
mad  pallbie  oa  a  ropoaltaeliad 
(•  the  retatftg  bandU  and  atrilt- 


_  ^ _     It  I'oaU 

Ml  ba  Miwind  b)r  Ibia  maaoi, 
thwigli  the  handle  atiiMad  la  n- 
lata.  II  maa  llBallr  opaoail  In 
UBnlnaDB  tketnuiilaUBsatna 
will  a  >Mce  ao4  osppar  ilrlllt, 
Vk*D  It  nan  mlatell  It  saold 
BM  be  witbdnm  lij  thn  trana- 
laUas  habdie.  nor  b;  utac 
aenm  anlual  tfan  (aea  plain 
tlaroDKh  tlie  mda  of  an  Inn  bar 
raaleoed  l«  Uio  hmdlo  of  lb* 
bloak.  Pounilleic  fruni  thntOT' 
ward  and  \>y  a  heavy  Inn  ratn- 
Diar  (a  womod  l>lurk  btitut 
plaoad  betwHoi  It  and  Ibo  moab- 
noto  hMd)  wa*  aUo  tHrd.  Tba 
faoa  iilata  waa  tbtn  Ukm  eft 
and  It  vaa  Anrad  tbel  th«  fm 
aaEmant  preTaBlnl  ilia  wKh- 
dnaalof  tba  blaeb  bv  a°t  balds 
i<MatadUiiUi>nip>t|ila«r,  Tirn 
laath  iren  brokfii  off  of  plulon 
Kd.  1  and  tb*  cut  ant  portion  of 
the  aeitinait  had  nni  rotaUul 
aoillctoutly  to  alloK  I  be  Idork  to 
paaa.  Tbaa*  lanlh  ninat  hare 
Mm  brektn  In  nalu  (broa  on 
tl»!  UinB  itn«r- 
..-..jadhwkbrtba 
U  atud.  prmdl  Ub^  tte 


ss 


XiiSJi; 


^rlne  rotidoptad  liy  I.limt.  V.  P. 
Peck,  Untnaoc* iMiamnsnl, in 
the  pieaeoee  of  the  loaUnc 
boHd.  PreMDi;  UaS.l.  An>^ 

S-tOrdnannDeparDBesl;  Ua' 
W.  RedlT.  Ordnanoe  Depar 
mtnt;  Capt.  P.  Heatli,  On 
naae*  SeparUnaDl;  UxnI.  I 
P.Feck,Oninjuii«  QepnrUnen 


1 


438 


APPENDIX   28. 


Record  of  firing  with  10-inch  B.  L,  rifle  {steel).  No  1,  type,  Waterrliei  Arunal^  at 

[Object  of  firing,  to  t«it 


Date. 


^         Kind. 


1895. 
Mar.  29  I  238 


I 


Mar.  29     239 


Apr.     4      240 


Apr.     4  I  241 


Ai)r.     4 


Apr.     4 


Apr.     5 


242 


243 


244 


o 


> 


X 


s     -n 


if 

o 

o 


s 

fi 


Powder. 


Weight. 


Number 

of 
prisms. 


Lhit.  Oz. 

129    13^ 
129    13}' 
5 


260 

0  . 

1 

134 

13*' 

134 

134 

5 

270 

0 

129 

134 

127 

134 

5 

258      0  , 

129    134 
127     134 
5 

I  25H      0  I 

134    134 
i  134     134 
5 

I  270      0 


I  133     134i 
140     134 


5 


275 


139     134 
139    134' 
5 

280       0 


1,340 

1,323 

Ignit-er. 


1,389 

1,393 

Igniter. 


1.342  > 
1.322 
Igniter. 


1.342 
1,  319  I 
Igniter. ! 


1,  o93 

1,393 

Igniter. 


1,384 
1.454 
Igniter. 


1,445  I 

1.444  , 

Igniter,  i 


Projectile. 


Kind. 


I 

M 


§ 

C 


O 
M 
CO 


Weight. 


Lbt.  Oz. 

578      0 


578      0 


674      0 


674      0 


578      0 


677      0 


580      8 


1 


00 


D^ec-   Travel    vi*,- 
tion      of  shot     ,^ 
points,  inborv.    *""' 


Jtickss. 
254.75      0   » 


254. 75      1     $ 


Depm 

,   Item. 


254.65  331' 


254.75 


254.65  at       \ 


254. 55  ;       tSt 


254.85;       Vi 


TRIAL   OF    10-INCU    U.  L.  KIFLE,  STEEL,  TYPE. 
c/j  Hook  I'roeing  llronnd,  from  Uciober  3,  1SS4,  to  April  5,  i^9^— Continued. 


[ 

lly.         Iwre. 

•■•    \   K,3t,0(Mt    (" 

IT 

recoil 

kcIIdd. 

■boat  e«fa  Ure. 
■uobuieawlcin 

i.OllDdl.fp™J«. 

;';•..;:„*;» 

frapiiMita,  ..^tp. 
T.li«.fanwb«,l, 

General  remark.. 

":.:" 

spring  caWb. 

Tb!"™!,  £u  rj.™^'iide™»  in 

■rri'i:viriir.".pi:".Ta.u,  waa 

JHMkuu.  amra  rops  waa  pul  on 
brjrch  and  arruwd  Id  lop  «Br- 

rau<  afaoatiOE,  nod  the  Dr1u|  wu 

Aimed  at  IhecMilorof  buU'»-ej«. 
l-be  v.nt  bad  to  be  lUBUid  out 

Tl  *  u^-liclSng  darlce  for  ntat- 
lnj_ba„dlemtedb.for.™nd 

The  eun  VIS  vaafaed  ont  ud  ex- 

juuTdh]  aRereiicb  round. 
Di-ti.to  HfioK,  April  t.  ■  new  tie 

(-')■■ 

rail     cranked 
■lonKtbeltmide 
foraboutireet. 

F^inw'i^bJitS'. 

} 
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APPENDIX   28. 


Becard  of  firing  with  104neh  B.  L.  rifie  i9tml),  No  1,  type,  lf««rr- 

[Oltjeet  •f  flrteff.  to  tart 


Powder. 


ISO.  ■ 

Date.       of    I  I  Te„,«iw.. 

Are.   Kind.    Weight.  ,?°S.™.'  ^^- 


Projeetile. 


1895. 
Aug.  10     245  ' 


Aug.  10     246 


Aug.  10     247 


Aug.  10     246 


Aug.  10     249  '. 


Aug.  10     250 


> 


oe 

c 

>  .2 
u 


a 

if 

o 

u 

T 

a 
& 


Lbs.  Oz. 

110    13i  1,234 

139    134  1,444 

5    I  Igniter. 


260      0    i 


119    13 
139 

5 


}^ 


260 

~I19~ 
139 

0 
134 

260 

0 

110 
139 

1 

260 

0 

119 
139 

134 

260      0 

I  119  134 
'  130  134 
5 


:  260      0 


1,232 

1.446 

Igniter. 


1,233 

1.245 

Igniter. 


1,233 

1,245 

Igniter. 


1,234 

1,244 

Igniter. 


1,234 

1,446 

Igniter. 


O 


o 

oo 


^ 


Weight. 


IA>t,Ot, 
677     0 


578     0 


578     0 


578     0 


677      8 


578     0 


Tr»Tel 
of  shot 
in  bore. 


Inchsi. 
254.86 


264.86 


254.86 


264.86 


254.85 


264.86 


Eleva-: 

tion  by' Elera-'Tv^-^  '   Preuiuv 
Soott    lion,  i^?Xr*!p«'»<|n«»» 

on       rant,  j  bore, 

irfaeel.  ^ 


I 


60 


1    27 


57     1    25 


57 


57 


57 


57 


1    25 


1    26 


1    27 


1    27 


Point*.     Pounds 
«,    '/O,  33.  MO 
^    \P,  3iC83 


I 


70.  3»,8U 
^    COM 


/O. 


{ 


{ 


{ 


O,  37.111 
P.  37.066 


O.  SilB 
P,  34,117 


O,  35.516 
P.  3I,«II 


{ 


O.  34.fn 
p.  3S.0N 


TRIAL    OP    10-INCH    B.  L.  BIFLE,  STEEL,  TYPE. 
,  at  Sondg  nook  I'roriiig  Oround,  Aityntt  10,  1895. 


;9bui,    Stnirk  IM  taHb 
I      K.HI  Btlarheil  In  rraiit 

111.      huldiug      Blevitinit 

TABCET. 

i.ler  of     Fromcenlerof 
roL  I         ImpMl. 


i  ■!    «   ^  i  'l  1-'^ 


t1.    yi.    Fl/  Ft.    Fl.    Ft.   . 


GuD  iDouiilHl  on  ID-lDcb  proof  CI 

HMurttlii    friollni.  primer. 
Tbe  Iny  Mrb  fBilrdto  iHjTl'tlM  ot 
■ola  wbea  lliv   Musk  itu   boh 


rbe  sun  vu  a<m«d  at  »  point  on 

bntl  No.  t 
i-hidi'iil  lln' Kol  ciWlnsd. 
nrlng  ,-c.niluftnl  bvLlwil.  W.  S. 

ibn  prMiinno  of  the  bonnl  fur  t«il- 
ing  rlBol  etaam.  PiwenI:  Mi^. 
f.  a.  Pblppi,  Onbianca   ItopM^- 


Depwliuuil,  D,  S.  A. 
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APPE2VDIX  28. 


Ut^/rd  ofMng  with  10-imek  B.  L,  rifle  {wteelj.  A*.  /,  tfpe,  WmUrrlitt  Jnifa«/, 


No. 

I>»>.        of 


P<nrd*T. 


Projectile. 


Xamber 


Obaerred  Tiarel 
tiaie  of    of  iibot 


^"SJ-'    ofpJSiL   Ki»d.    Weight.       «««"-    i» 


Elera- 
tioD. 


Pr««Aiu>>- 

per  «<[:^«rt- 

iarh  of 


.S«pt.  25     251 


Sept.  25     252 


Sept.  25     153 


Sept.  25     254 


Sept.  25  ;  255 


s 


■  I    - 


Sept.  25     256    f     a 

2 

« 

a 
o 

a 


Sept.  25     257 


S«pt.  25  '  258 


Sopt.  2r,     259 


Sopt.  25     200 


LbM.   Oz. 


129    1 
129 


i^ 


260 

0 

129 
129 

f 

2«0 

0 

129 
129 

1 

260 

0  , 

129 
129 

?. 

260 

0 

129 
129 

? 

2C0 

0. 

127 
120 

f 

258 

0 

127 
129 

13i 

13^ 

5 

258 

0 

727" 
129 

134 

258      0 

127"  13^ 
129    13i; 
5 


258      0 

127     134 
129    1341 
5 


258      0 


1.328 

1.330 

Igniter. 


1.330 

1.331 

Igniter. 


1,327 
1.328  , 
Igniter.  I 


1.327 

1,328 

Igniter. 


1.328 

1,329 

Igniter. 


1,311 

1,332 

Igniter. 


1,311 

1,329 

Igniter. 


1,307 

1,329 

Igniter. 


1,307 

1,320 

Igniter. 


1.311  i 
1,329  : 
Igniter. 


s 

.0 
S 


s 


o 

OQ 


Pounds. 
579 


J 


S77 


578 


577 


677 


577 


677 


577 


sn 


677 


"     Inekn.     ^       '       Powdt. 

a.  38.840 


255.15     15      0   {f;g?2 


30|   2SS. 


31     255.15     15 


J 

I 
81  I  256.15     15 


11 


11 


11 


255.15 


256.15 


256.15 


256.15 


255.15 


256.15 


«  *5  «  {k;».«' 


o   / H,  40.430 
"   \  J,  38.711 


"to.  39.3« 


,5      Q    f  H.  40.02 


5      Q   (K,  39.964 
•      "to,  38,444 


5      ^,1/H,  8»,10» 
**      "   \  J.  30.01 


5      0 


5      0 


5      0 


{ 


{ 


{ 


K,39,6II, 
O,  39.S2B 


J,  30,4601 
K.  39,421 


K,  30,561' 
O,  38.500. 


TRIAL   OP   10-INCH    B.  L.  KIFLE,  8TEEL,  TYPE. 
at  Sands  Ho^li  Proving  Ground,  frmn  Septtmber  tS,  1835,  to  JaHMory  t9, 1S96. 


udd^ 


1 

I 

I 

j 

1 

I 

I 

t: 


sn  plcrtt.  nclttni  ..f  brwob 


Loneltadiiiiil.         L*tcnl. 


YmrdM.    Tarim. 


Gnn  monnled  on  in-lnfh  hkrbelM 

(HiinralTne  frlotioo  primers. 

Soott  aight   uHd   for  direcHon 

■Dd  quadrut  fgr  i~levatioD. 
Onn  wiwhcd  out  uid  uualned 
kCMr  ouch  ahot. 

Tarda. 

Grwbatruea II. «M 

Leul  range II,  aO 

DlBpflraluQ  inrarigQ  „       450 

Lateral  dlapenioD S3 

Mnan  range 11,110.6 

Uaan  tongitadlual  de- 

orimtwflC I»,M 

Umii  lateral  deTlallon 
(ram  eealet  of  impBot        tt.M 


Tarda. 

OiwUst  TUfa B,tlS 

Xeaatnuica t,VK 

Dlaperalon  Id  rann IM 

Laloraldiapenidn IS 

Hnn  range n.VD.9 

Uaan    lansltDdlBal  de- 
viation fiomMUlerat 

Uean  latarii  dEriaiion 
fromiwiiloiDfiiupact.         l.Tl 
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APPENDIX   28. 


Record  of  firing  with  lO-inoh  B.  X.  rifie  ($teel),  Xo,  X,  type,  Waterrliei  Artenalj  at  Smi^ 

[Ol^ect  of  fli^ 


Dale. 


No. 

of 

fire. 


Kind. 


1895. 
Sept.  25 


261 


Sept.  25     262 


Sept.  *J5     263 


Sept.  25 


264  I  ; 


o 

a 


Sept.  25     265 


P. 

mm 

o 
u 

m 

'*■> 

c 
o 


I 


(^ct.     IS      266 


Ort.     18 


267 


Oct.     18      268 


X 


^^ 


3  S 


Powder. 


Weight. 


Nnmber 
of  prisms. 


Lbs.    Oz. 

125    13i 
129    134 
5 


Projectile. 


Kind. 


256 

0 

126 

13J 

129 

1* 

256 

0 

125 

~i3i 

129 

is} 

6 

256 

0 

125 

134 
13} 

129 

5 

256 

0 

125 

m 

129 

13{ 

5 

256 

0 

1.30 

134 
13| 

129 

5 

261 

' 

112~ 

13}! 

111 

5 

225 

0 

"ill" 

13* 
13} 

112 

5 

225 

0 

1,290 

1,329 

Igniter. 


1.290 

1,330 

Igniter. 


1,290 

1.329 

Igniter. 


1,290 

1,329 

Igniter. 


1,290  . 

1,329  ! 

Igniter.  , 


1.352 

1.342 

Igniter. 


1,188  ; 
1.178 
Igniter.  ! 


1,178 

1.188 

Igniter. 


s 

o 
to 

M 

CO 


o 


1806. 
Jan.    16 


269     V.  r..  2 
■V.U.,14, 

W.H..  7 

w.n.,  6 

P..  7, 


3") 

29 

5 

8 

20 

41 


0 
13J 


3j| 
0    j 


0 

0 

13i 

5 


752 
729 


14U      0 


Weight 


Pnundg. 
577 


577 


677 


677 


576 


576 


578 


578 


676 


Obseryed  Travel 
time  of 


Pressmv 


flight. 


ofshot.^^l*^-  i*^"s"r 

in  bore.'    ^'o-        -^^^^ 


20 


Indus.  I    ° 
255. 15  :  10 


PotflMllL 


21 


255.05 


10 


20}   2S6.05 


21 


Lost. 


255.05 


0   /^  »»' 
"   \0.  39,1 


0    (H,  3d.m 


I,-,- 


10       O  ./^'   ^ 
*"      "  i^O.  38. 


10 


0  =/H.  »,J 


2«^«  ^«  <»|{o;U;I 


264.95     10 


0  l/K.  37.< 


255.05 


255.05 


254.05 


10 


/H,  %. 
1  J, 


l8,iU 


^«  0:{p;si! 


,      ^    r  J.  IIM 
^      ®  \K.  1I,M 


TEIAL  OP   10-IHCH  B.  L.  BIFLE,  8TEEL,  TTPK.  446 

y  Gntuui,  fnm  S^Umitr  tS,  189B,  tv  Jmtmmrf  t^  i«W— OmtiDiMd. 


I  SpwUl  remifk"  •boot  owh  life,  •ooh 

uddSat        Iiiml>«il"-™'»"iBpMiKioHwwdM, 
y^  gunDil  of  prnjArtiln  In  tUgbti  BtntWr- 

^^*  Ing  sf  fngmsiiM,  ela. 


1    fll 

8 

1 

'1 

-i 

^ 

J 

i 

1 

1 

J 

1 

s 

*  '1 

\ 

=«s 

sa^ 

t  a 

,n 

ii* 

n«B  csatcF  of  imiMet. 


LaogliiullB^   [       LaUnl. 


Yud*. 

UractutrUKe e,T«g 

LMitrugD H,U2 

InipMfienfii  rufe..     zis 

lAMnttdlupcnlaD le 

HMDnos* B,MO.« 

■Utlmi  Trvn  MBm 

oflBpan ...        U.W 

lf«M  UtonldavlMloD 
rhnu  «Dln  of  In- 

InMruluna'takMi  tSlmt  runnd 

ririDK  t'DD.Iwti-.l  liy  LIsut.  (-. 
B.Whfclxr.  OrdDmiKW  DMurl- 
■uil.  HalaUnt  piwir  offloer. 


APPENDIX  as. 


liecord  of  firing  mtk  10-inek  B.  L,  r}flt  (ttttl),  No.  1,  tgp«,  WattrvHet  Artenal,  at  Sanij 

[Ot^MtofariBg. 


Ko. 

Puwdar. 

Pm 

ecdl.. 

ObMrred 

^hol    El«"- 

Pt«.n« 

Date. 

tl»,eor 
flight. 

tko. 

Kind. 

Weight. 

Nnmbsr 

OfpriODi, 

Kind. 

Wdgbt 

tnbon 

tiun. 

bon. 

18M. 

Z6..     02. 

««»■(.. 

„ 

fiKJkri. 

°       '       FovwU. 

270 

Iffl    ill 

|.M5 

BT8 

US.  OS 

*    "  Ik.  JiKoi 

1                 5 

Igniwr. 

1            1 

2W     0 

J»n.    1*1 

Sip 

l.MB 

STB 

10! 

d:  3J,«| 

272 

IgDl'tT. 

ilaaB 

1 

BTa 

11 

»e,is 

I            1 

1           1 

S60      0 

J«B.    18 

"i2s~m 

l»     131 

f  J,  H4»' 
IK.  3S,N0 

u 

Igniter. 

1 

1 

■    !M      D 

Jan,    Ifl 

27., 

s 

"IM'IMJ       1.3ST 

5" 

5T. 

11 

25S.I5 

ii.  aw 

1 

[; 

Igniter. 

3 
f 

1 

3^.    1« 

S71 

1 

1fl^ 

ilass 

S 

S7<l 

lOi 

2iS,lS 

teSS 

1 

5^  Igniter. 

MO      0 

'"■" 

ns 

1 

1  '"  T  rgi»? 

1    2*.     ol 

» 

101 

ass.  IS 

ffigiS 

Jul.    10 

278 

J 

"IIS  M     \'^ 

'     280       0 

» 

1(4 

S6S.1S 

a  as 

Ju.    16 

s«o    0  ' 

B7S 

1«| 

I5S.1S 

S55 

J.n.    10 

^78 

7SI11i    1'^ 

i 

57» 

11 

MS.  IS 

li£3 

s"!  rp-lt^r. 

SCO     0 

s 

Jan.    Ifl 

■J70 

5    Ignltet. 

1 
1 

sn 

" 

SSS.1S 

regs 

1     280       o! 

' 

67« 

2S5.U 

S5S 

1 

s'l  Igniier. 

S 

281 

~m"l3j        I,BIH 

1' 

&7(l 

SS6.1S 

M      0 

(i££i: 

1              B     Igniwr. 

^    265      0  1 

S 

TRIAL  OF   10-IMCH  B.  L.  BIFLB,  BTEBL,  TYPB.  447 

tk  Proviuf  Grvundjfiom  8epl»wti«r  SS,  1895,  to  JamiuiTi  tB,  ISSC—CaatianeA. 


wind       Special  rciniLrkA  about  nuhfln, 
iBf  of  fngmouti,  vie. 


G,l»2.a71<>.ni 


$,Ms.Mn.e8gi>s.Tu 


E.  £18. 00)3. 11^  A  U1 


I  i 


<}iminoDBt«dn9lO-lurliliiul>cile 
Oblnnlliig  McUan  iitlmon. 


hoiil  itnoded. 

OtUlMtl'llllC*.... 


GnalHtdadMlMi....  M.B11 

Leut  derlatloa U.ll> 

LoUnldltpanloB....  U.Mt 

Heuinnn Gi,Ul.mt 

MaudavUUoa.......  M.ne 

Uou  loDfHDdliwl  da 

MnterartiBiMOt....  1T.S3T 
Uau  Utanl  dBTtoUcoi 

frranoHiUioflininGt  Zttt 

OaleraninpKt IT.MX 


ndnited  by  Lieut,  W.S. 
nt  pruof  ufficor^ 
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APPENDIX   28. 


Record  of  firing  wiih  lO-inch  B,  L,  rifle  {steel}.  No,  ly  %jm,  Waiervliet  Arseual,  at  Sm 

[Direct  of  tiring,  t»l 


No. 
Date,    j   of 
fire. 


Powder. 


I    Kind.    I  Weight.  J^^^l    Kind. 


1896. 
Jan.    29  !  282 


Jan.    29     283  ; 


Jan.    29  I  284 


Jan.   29  I  285 


Jan.   29 


Lbs.  Oz. 


139    \l 


L34         1,438 

129    13{         1,336 

5  I  Igniter. 


270      0 


286     '^    .2 


Jan.    29  ;  287 


Jan.    29     288 


Jan.    29  '  289 


Jan.   L'9  .  290 


04 

e 

OD 


139    13|         1,440 

129    13ii        1,338 

5  i  Igniter. 


270      0 


134    U\         1,391 

134    13^         1.393 

5  ;  Igniter. 


270      0 


129    131         1,838 

139    13i        1,440 

5     Igniter. 


270      0 


P. 


C3 
C 


i       129    13|'        1,339 

'     139    131         1,439 

5     Igniter. 


1.391 

1,392 

Igniter. 


Jan.    29     291 


Jan.   20     292 


270 

0 

134 

134 
13| 

134 

1 

5 

1     270 

0 

T34 

134 

13i 

270 

0 

~134 
134 

% 

1.391 

1,391 

Igniter. 


I,t91 

1,393 

0  I  Igniter. 


270      0  I 

1.34     13V 
134     13Ji 


270      0 


134     13 
134     13 


1,392 

1,392 

Igniter. 


I 


1,391 

1.393 

f)  I  Igniter. 


_270_    0 

"i:jT   i3J         1,392 

134     13f         1,392 

5  I  Igniter. 

270      0  i 


Projectile. 

Observed  Travel 

■  Pmm 
Eleva- :  Iter  msm 

Kind. 

Weight. 

uine  OI    oi  Mncyc     *i^« 
flight,     inliow.     "®°     ; 

inc&il 
bovt. 

'2 

13 

PoundM. 
574 

Inches. 
255.15 

Quad. 
2    30 

•^    lli,  3MI 

1  • 
1 

1 

' 

576 

255.15 

1 

1 

1 
2    31 

/H.31.1 

*   "**  \  r.n.« 

676 

255.15 

J,lNitll 

2  31        a,« 

676 

255.10 

2  31  {?;gS 

1 

679 

255.10 

1 

2    31  i/  — •  ^S 

\K,aw 

• 
■4J 

676 

255.15 

2    31 

f  H.ST.* 

\  P.  a* 

shot,  lo 

576 

255.10 

2    31 

/  I^«i 

^  "  :iK,»,« 

1 

678 

264.  tt5 

2    81 

/H.II,J 

579 

254.05 

3    31 

580 

254.05 

1 

1 

580 

256.10 

S  81  /^^! 

1   F.WrB 

TRUL  OF   10-mCH   B.  L.  BIFLE,  BTBEL,  TTPB. 
k  PrmHug  Oratmd,  fmt  S^tembtr  tS,  1S3B,  to  Jwrnmurg  M,  1^99— Coatianad. 


SpvcJuI  TvmihrkrTabDnt  eKCb  Qm,  ftiwh 
iw  vffHt  QQ  pUmw,  adUuo  nt  brndb 
mcchADlftm^cotiiuiD  p£luD  of  powdar, 
•DODd  af  iirqicwHIt  in  dlgllt,  tiaMat 


Vertl  I   Hori- 


ITatKM  b7  Soott  light  iIom.] 


D  Struck  7i  jBilt  In  boaL 


rsMDit  motion  pri  men. 

YinA  ((3,000-;>nl(uacl  aimed. 

Tlw  tvo  Minw  >  of  Iha  dutt  gnkid 
to  tbe  ligbt  ud  nsit  to  tba 
front  Dllp  MB  bruluin. 

Konnd  383^  Two  Unki  wm  ro- 
moved  fnna  th  p  tpivokvl  chAlQ . 

Koand  188:  All  lioldlnK-doini 
bolUUfhWoodi  tliMOWaliMll- 
aulon*  of  B  all^t  noTMDBOt 
of  face  plate  «s  iDDudatlBD- 

Bed  aetgii  ioMlar  uaad  on  fw- 
vard  aeoUoa  of  otflrldn  a>d 
a  doDbla  ttalokBBH  of  Swlw 
nttiliD  OD  Iks  laat  Melton. 

Cmlar  of  Imput :  KmI. 

Bolow 11.1 

un U.« 

Hho   vDrtJaU    duriaUoB 

fncD  oestorarinMBt—  LM 
Uaao  batlMiiiMl<h''wllaa 

ftou  waMrerinpwt..  XWt 
Ueati  dorlMluD  bom  MB- 

leri>f  bnpMM !•)• 

Haaa  dvTtaaoN  from  bIuu 

Of  a» i*.in 

Bilow Sn 

Loft U.I1B 

M«*n  Tfrttaal  devtatlsD 

frosi  «a(«rof  impaot..  O.TS 
Uean  borlBiBtalllnUliott 

KoiH  nntfz  of  Imparl. .  O-HB 
Mean  deilittlon  from  «d- 

(erarimpict _    AMD 

Mean  dsTiaUon  ftwn  plaoo 

ofBn lfi.SS 

JIMdg  eondnfltcd  by  I.lruL  W.  B. 
Palnw,  Dnbuai*  Dcpartoimil, 
In  the  pmwinne  of  the  Board 
tor  THilaeBlilDil  OtnaOB. 

TmHwH'ord;  I*u<i  AnoM.Jr.. 
MUw.  ordaanco  Ueputoeiit. 
C.  S.  A..  piMidDnl. 
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Star  gauging  of  lO-inch  B.  L.  vifle  (ateel),  Xo.  1,  type,  JVatervliet  Araeual,  at  Sandy  Hoek 

Proving  Ground — Continaed. 


GROOVES. 
[U.99845-iiicli  rini;  and  lO-inch  ]>ointii.] 


luchoH  from 
muzzle. 


!AfU»r217 

n»undH, 

Apr.  26, 

1894. 


Inches. 

0 1  10.1170 

5 1  10.1235 

10 '  10.1245 

15 !  10.1230 

20 I  10.  l-'20 

25 1  10.1215 

30 1  10.1220 

35 :  10.1220 

40 i  10.1205 

45 i  10.1225 

50 1  10.1215 

55 1  10.1225 

60 !  10.1255 

65 1  10.1245 

70 10.1240 

75 10  1240 

80 10.1245 

H5 10.1225 

90 :  10.1220 

95 10.1250 


10. 
10. 
10. 
10. 


After  202 

rounds, 

Feb.  8, 

1896. 


Inches. 
10. 1165 
10.1205 
1225 
1205 
1205 
12a5 
10. 1215 
10. 1205 
10. 1205 
10. 1205 
10.1195 
10. 1215 
10. 1225 
10. 1225 
10.1215 
10. 1235 
10.  12:J5 
10.1215 
10. 1205 
10.1225 


InchoB  from 
muzzle. 


After  217 
rounds,  ' 
Apr.  26,  I 
1894.     , 


Inches. 

100 10.1250 

105 10.1255 

110 10.1255 

115 '■  10.1270! 

120 ■  10.1265  : 

125 10.1265 

130 i  10.1285  ■ 

135 10.1295  ' 

140 10.1310  : 

145 10.1310. 

150 10.i:«20' 

155 10.1310  : 

160 10.1360 

165 10.1385 

170 ,  10.1365 

175 10.1395 

180 10.1415  I 

185 10. 1425  i 

190 10.1420 

195 10.1446 


After  292 

rounds, 

Feb.  8, 

1896. 


Inches. 
10. 1235 
10. 1235 
10. 1245 
10.1265 
10. 1265 
10. 1255 
10. 1265 
10. 1275 
10. 1315 
10. 1345 
10  1345 
10. 1355 
10. 1405 
10.1435 
10. 1485 
10.1465 
10. 1525 
(a) 


Indies  from 
iiiuzKle. 


a  No  contact  after  180  inches. 


200. 
205. 
210. 
215. 
220. 
222. 
224! 
226. 
228. 

2:w. 

232. 
234. 
21)6. 
238. 
240. 
242. 
244. 
246. 
248. 
250. 


After 217  After :S! 
rouEidi«.      niODii*. 
Apr.  26.  ■   FcUi 
1894.         \m. 


Inches.      Intlet. 

10.1465  ' 

10.1500   

10.1535   

10.1580   

10.1605   

10.1595   

10.1645   

10.1680     

10  1680   

10.1705   

10.1710   

10.1705     

10.1785   

10.1805   

10.1803   

10.1820   

10.1890   

10.1915   

10.1910    

10.1905   
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trial  of  crozieh  10- inch  wire-wound  b,  l,  rifle, 

Sandy  Hook  Proving  Ground, 

February  12,  1896. 

Report  of  Hoard  for  Testing  Rilled  Cannon,  appointed  under  the  act 
of  Congress  approved  'hily  5,  1884. 

The  10  inch  Crozier  wire-wound  ritle  was  turned  over  to  the  board 
at  the  Sandy  Hook  Proving  Ground,  Sandy  Hook,  N.  J.,  for  test  in 
compliance  with  instructions  of  the  Chief  of  Ordnance,  U.  S.  A.,  dated 
January  20,  ISIMJ. 

Wlien  received  by  tlie  Hoard  it  had  been  lired,  in  all,  275  rounds, 
and  was  so  eroded  as  to  be  no  longer  in  suitable  condition  for  firing. 
The  Hoard,  therelorc,  has  had  no  opportunity  of  witnessing  the  test  or 
personally  observing  the  workings  of  the  gun.  From  an  examination  of 
the  gun  and  the  resnlts  of  firings  made  by  the  Ordnance  Board  which 
it  had  an  opportunity  of  considering,  the  Board  finds  that  the  general 
programme  adopted  for  the  10-iuch  B.  L.  rifie,  steel,  No.  1,  was  followed 
in  this  test  and  that  the  gun  satisfactorily  met  all  requirements  as  to 
ra])i(lity,  accuracy,  aiul  general  efficiency.  The  following  facts  are 
taken  from  the  records  of  firing  of  this  piece,  which,  together  with 
plots  of  targets,  star  gauge  records,  and  impressions  of  the  bore,  were 
forwarded  to  the  Chief  of  Ordnance,  U.  S.  A.,  with  the  report  of  the 
Ordnance  Board  under  whose  direction  the  firings  were  made.  Gen- 
eral attention  to  these  papers  is  invited  by  the  Board  in  connection 
with  this  report. 

A  descrii)tion  and  drawings  of  this  gun  are  on  file  in  the  Ordnance 
De])artmeut. 

The  gun  was  designed  for  a  pressure  of  42,000  pounds  per  square 
inch  and  a  muzzle  velocity  of  2,100  feet  per  second,  using  from  2(J() 
])oun(ls  to  200  pounds  of  brown  prismatic  powder  and  a  projectile 
weighing  575  pounds. 

A  total  of  275  rounds  have  been  fired,  of  which  20  gave  pressures 
below  35,000  ])ounds  per  square  inch,  14  between  35,000  and  40,000 
pounds,  2.'U  between  40,000  and  45,000  pounds,  and  10  over  45,000 
pounds.     The  maximum  ])res8ure  was  46,()()0  pounds  per  square  inch. 

Targets  were  nuide  as  follows: 

Aft«»r  IM  rounds,  of  ton  shots  at  3,000  yards  with  3.04  feet  mean  deviation. 
Alter  10?  rounds,  nf  ten  shots  at  1  mile  with  1.8  feet  mean  deviation. 
After  riS  rounds,  of  ten  shots  at  1  mile  with  4.64  feet  mean  deviation. 
After  1SI»  rounds,  of  ei«;ht  shots  at  1  mile  with  1.89  feet  mean  deviation. 
After  \x\)  rounds,  of  ei;;ht  shots  at  1  mile  with  2.29  feet  mean  deviation. 
After  'J70  rounds,  of  live  shots  at  1  mile  with  1.95  feet  mean  deviation. 

The  fourth  and  tifth  targets  were  of  alternate  shots  to  insure  identity 
of  conditions  in  the  test  of  two  methods  of  sighting. 

455 
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The  gnu  is  now  so  eroded  at  the  commeDcement  of  the  rifling  that  it 
is  not  considered  judicious  to  subject  it  to  further  firing  if  a  reliningof 
the  tube  is  contemplated. 

Taking  into  consideration  the  fact  that  an  unusually  large  propor- 
tion of  tlie  number  of  rounds  fired  gave  pressures  equal  to  or  exceed- 
ing the  designed  pressure,  the  Board  considers  the  endurance  of  this 
piece  as  entirely  satisfactory. 

The  10  inch  Crozier  wire-wound  rifle  has  been  subjected  to  the  proper 
test  for  the  determination  of  the  endurance  of  the  same,  and  the  Boaiti 
therefore  considers  that  the  10-inch  Crozier  wire-wound  rifle  is  a  suita- 
ble gun  to  be  put  in  the  Government  service. 

The  Board  considers  that  it  is  highly  desirable  to  test  the  effect  of 
relining  tlie  tube,  and  to  that  end  recommends  that  this  gun  be  reliued 
and  subjected  to  such  further  test  as  may  be  deemed  advisable. 

Isaac  Arnold,  Jr., 
Major ^  Ordnance  Department^  U.  8.  A.,  President, 

Fbank  H.  Phipps, 
Major  J  Ordnance  Department^  U.  S.  A, 

J.  W.  Reilly, 
Majorj  Ordnance  Department,  U.  8.  A. 

Frank  Hkath, 
Captain^  Ordnance  Department,  if.  8.  A, 

W.  S.  Pbirce, 

Lieutenant,  Ordnance  Department,  U.  8.  A.,  Recorder, 

(3710— Enc.  13) 
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TRIAL  OF  12' INCH  B.  L.  RIFLE,  STEEL,  TYPE. 

(2  plates.) 

Sandy  Hook  Proving  Ground, 

October  11, 1896. 

Report  of  test  made  by  the  Board  for  Testing  Rifled  Cannon,  ap- 
pointed under  the  act  of  Congress  approved  July  5, 1884. 

The  12-incb  B.  L.  rifle,  steel,  No.  1,  was  turned  over  to  the  Board  at 
the  Sandy  Ilook  Proving  Ground,  Sandy  Hook,  N.  J.,  for  test  in  com- 
pliance with  instructions  of  the  Chief  of  Ordnance,  U.  S.  A.,  dated  April 
20, 1892. 

DESCRIPTION. 

The  description  of  this  piece  is  omitted  as  it  has  already  been  folly 
described  in  the  Report  of  the  Chief  of  Ordnance,  1891,  page  186. 

Thirty-two  rounds  had  been  flred  from  this  gun  before  it  passed  into 
the  hands  of  the  Board.  Of  this  number  nearly  all  were  fired  in  the 
proof  of  diff'erent  lots  of  powder  manufactured  for  the  test  of  this  gun. 

The  pressures  obtained  in  these  rounds  ranged  as  follows: 


! 

Between    '    Between 
16,000  and    24,000  and 

24,000      I       30,000 
pounds  per   pounds  per 


Between 

30,000  and 

35,000 

. ''-\^  ,.  -    pounds  per 

squareinch.  sqaareinch.  square  inch. 


9 


8 


Between 
35,000  and 

38,000 
pounds per 
square  inch. 


Over  38,000 
pounds  per 
square  inch. 


No  pressures  were  recorded  for  two  rounds. 


MOUNTS. 


The  mounts  used  in  the  test  of  this  gun,  together  with  the  total 
number  of  rounds  fired  from  each,  are  as  follows : 

Rounds. 

Imitation  Krnpp  carriage 62 

Schneider  carriage  on  gun  lift 121 

12-inch  barbette,  service 88 

12-inch  proof  carriage 6 

Total , 227 

467 
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TEST. 


The  Board  a><lopted  tlie  following  programuie  for  the  test  of  this  gun; 


ENDURANCK. 


The  gun  to  ho  fired  250  toiiihIb,  iisin^  a  char^  of  about  4oO  poiindR  of  powder  and 
a  projectile  weighing  1,00()  ponuds,  giving  a  iinizzle  velocitv  of  about  l^i^To  f«Tt  ]i^ 
second  and  a  ]  tress  lire  of  about  37,000  pounds  per  square  inch.  Prvssnrea  and  vflnci- 
ties  to  be  taken  and  the  gun  Htar-j^anged  and  impressions  nia<1e  as  often  an  the  iioard 
may  deem  necessary ;  this  test  to  include  the  following  tests  for  accuracy,  ranj^,  and 
rapidity. 


ACCURACY. 


Fifteen  rounds  in  groups  of  5  each  at  the  3,000-yard  target;  12  rounds  iu  gnmpi 
of  3  each  to  Hea  using  elevation  of  5^,  10°,  15",  and  20^. 

RAPIDITY. 

One  or  more  groups  of  10  rounds  each,  all  facilities  l>eing  used  to  overcome  nnnc^ 
essary  delays  in  firing. 

The  x)rograiniiie  of  test  was  8iibse<iiieiitly  amended  by  the  Ii(»anl  u 
follows : 

That  20  rounds  in  groups  of  5  each  he  lired  to  sea,  using  elevations  of  5'-\  10- ,  15', 
and  20  ,  or  the  maximum  elevation  attainable  on  the  carriage  on  which  the  gun  mar 
be  mount^'d.  All  the  remaining  rounds  to  be  firetl  ^vith  charges  of  about  500  ponndi, 
giving  pressures  not  to  exceed  38,000  pounds  per  square  inch. 

POWDER. 


The  requirements  of  the  powder  for  the  12-iDch  B.  L,  rifle,  sted, 
type,  are  as  follows : 

Kind  of  powder,  brown  prismatic. 

Charge pounds..       451 

Pressure pounds  per  square  inch. .  ST.OuO 

Initial  velocity feet  per  second. .    l.fflS 

From  the  iiring  record  it  will  be  seen  that  jwwder  fulfilling  thene 
reiiuirements  was  not  obtaiiued  in  any  qaantil^  until  the  test  of  tiM 
gun  had  been  more  than  half  completed. 

The  table  given  below  shows  the  different  iM)wder8  used  in  this  gun 
and  the  number  of  rounds  tired  with  each: 


Du  Pont's  brown  prismatic — Con. 
V.P.,lotl2 , 


(fcrmau  brown  prismatic: 

For  10-inch  ritle 

For  12-inch  rifle 

Du  I'ont's  brown  prismatic: 

v.p 

Koiinils. 

2 
7 

4 

V.P.,  lot  2 

4 

V.P.,lot3 

V.P.,lot4 

V.P.,  lotf) 

4 
0 

5  i 

V.P.,lot<J 

V.P.,lot7 

V.P.,lot8 

AM»..lot  1) 

V.]\,  lot  10 

4 
4 
4 
4 

0 

Frenrli  smokeless,  IJ.  N 

Du  PoMl's  brown  prismatic: 

V.P.,lot  11 

3 

Mixture  of  9  and  11 

1 

V.P..l(»t  13 

3 

V.Y.,lot3 

2 

V.  P.,  lot  14. 
V.  P.,  lot  15. 
V.  P.,  lot  16. 
V.  P..  lot  17. 
V.  P.,  lot  18. 
V.  U.,  lot  16. 
V.  P..  lot  24. 

W.  B 

W.  Q 

w!u.Viot2 

w.z 

W.  Z.,lot2. 
W.Z.,lot4. 
W.Z.,lot5. 
W.  Z.,lot6. 


Total 


IS 


i 
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PROJECTILES. 


The  projectiles  used  were  cast-iron  shot.    The  following  table  shows 
the  number  of  rounds  fired  with  the  different  lots  and  weights  used: 


Weight. 


Cored  shot 

Solid  shot: 

Lot  317. . . . 

Lot  333.... 

Lot  344... 

Re banded. 

Lot  373.... 

Lot  337.... 

Lot  050.... 

Lot  690.... 

Lot  709.... 


JPMMMlt. 

860 

1,000 
1,000 
1.000 
1,000 
1,000 
1.000 
1.000 
1.000 
1.004 


Total. 


Ronadi. 


1 
60 


6 

46 

0 

21 
8 


nt 


The  increased  weight  of  the  shot  of  lot  709  was  due  to  the  use  of 
larger  bands,  which  the  condition  of  the  bore  of  the  gun  rendered 
necessary  toward  the  last. 


ENDURANOK. 


THS  GUN. 


The  12inch  B. L.  rifle,  steel,  No.  1,  has  been  fired  227  lonnds.  Of 
this  number  135  have  given  pressures  above  35,000  pounds  per  square 
inch.  The  maximum  pressure  recorded  was  73,800  pounds  per  square 
inch.  As  a  result  of  this  test  the  only  injury  discoverable  is  that  du6 
to  the  erosion  of  the  powder  gases.  In  all  other  respects  the  gun  is 
apptfirently  able  to  endure  an  indefinite  number  of  additional  rounds. 
The  erosion^  however,  has  now  proceeded  so  far  as  to  affect  the  aoon- 
racy  of  fire.  For  this  reason,  and  also  to  i)ermit  the  reUning  of  the  tubey 
should  that  be  desired,  the  Board  suspended  further  test  of  this  gun. 

The  efi'ect  of  this  erosive  action  upon  the  accural^  was  not  material 
until  after  the  one  hundred  and  eighty -fifth  round.  At  this  point  it 
was  noticed,  as  in  the  case  of  the  lOinch  B.  L. rifle,  steel, that  the 
travel  of  the  proje<;tile  had  decreased  and  that  the  service  band  did 
not  take  the  rifling  well.  At  the  one  hundred  and  ninetieth  round  the 
diameter  of  the  baud  was  increased  0.1  inch,  with  marked  effect  upon 
the  accuracy  of  fire.  It  is  quite  evident  that  the  use  of  these  larger 
bands  x)ro]onged  the  life  of  the  gun  by  some  40  rounds.  With  the  same 
charge  the  muzzle  velocity  was  increased  about  30  feet  per  seoond,  and 
the  i)res8ure,  which  had  fallen  below  35,000  pounds,  was  brought  up  to 
38,<NH)  pounds  ])er  square  inch. 

A  slight  forward  movement  of  the  chase  hoops  occurred  during  the 
early  part  of  the  test.  The  muzzle  hoop  projected  about  0.05  inch  in 
front  of  the  tube  at  the  muzzle.  Further  firing  did  not  sensibly  increase 
this  distance,  the  hoops  apparently  having  reacUusted  themsdves  in  a 
more  stable  iK)sition. 

BREECH  MECHANISM. 

The  gaseheck  cups  with  which  this  gun  was  originally  fitted  caused 
great  trouble  at  first.  They  were  continually  sticking  and  rendering 
very  diflicult  the  work  of  opening  the  breech  after  firing.  At  the 
eighty-third  round  one  steel  split  ring,  placed  next  the  rear  ei^ 
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tried,  and  at  the  next  round  a  second  ring  at  tlie  front  cup  was  added. 
No  further  trouble  was  experienced  from  this  Bonrce. 

The  x)inions  of  the  rotating  gearing  as  originally  made  proved  tooveaL 
At  the  fifteenth  round  a  tooth  of  the  crank-shaft  pinion  broke,  becuM 
wedged  and  prevented  rotation  of  the  block.  To  open  the  breech  tbe 
translating  stud  on  the  block  had  to  be  cut  off  and  tbe  breechplate 
removed.  A  new  tooth  was  put  in  the  pinion,  and  a  new  translating 
stud  fitted  to  the  block.  At  the  nineteenth  round,  however,  the  new 
tooth  broke  in  the  same  manner.  The  pressures  recorded  for  these  two 
rounds  were  33,820  pounds  per  square  inch  for  the  first,  and  less  than 
28,000  pounds  per  square  inch  for  the  second.  After  the  nineteenth 
round  a  new  pinion  and  crank  shaft  were  put  in,  but  at  the  twenty- 
seventh  round  one  tooth  in  the  new  pinion  and  two  in  tbe  middle  pin- 
ion broke.    The  pressure  was  46,100  pounds  per  square  inch. 

The  broken  pinions  were  replaced  by  double-shrouded  ones.  These 
appeared  to  be  strong  enough  and  gave  no  trouble,  even  with  the  xerj 
high  pressures,  subsequently  attained.  After  the  two  hundred  and 
twenty-fifth  round  a  tooth  in  the  pinion  of  the  comi>onnd  gear  wu 
found  broken.  The  appearance  of  the  fracture  indicated  that  the  tooth 
had  been  cracked  for  some  time. 

Some  trouble  was  also  experienced  at  first  with  the  tray  latch  spring 
bolt.  The  small  diameter  of  the  bolt  permitted  it  to  rise  and  jam  in 
the  threads  of  the  translating  roller  when  the  block  was  being  run  in. 
After  the  eighty- third  round  the  bolt  was  increased  in  diameter  and 
since  that  time  has  given  less  trouble. 

In  service  guns  this  bolt  is  provided  with  abroad  shoe  of  steel  on  its 
upper  end  which  renders  such  jamming  impossible. 

The  translating  stud  and  roller  on  this  gun  can  not  be  eonsidend 
satisfactory.  The  stud  has  bearing  in  the  threads  of  the  Toiler  praefr 
cally  only  along  one  element.  This  resulted  in  continaal  bamng  of 
the  stud  and  tbe  indenting  of  the  threads  of  the  roller  at  the  penii 
corresponding  to  the  open  and  closed  positions  of  the  Btnd. 

The  12inch,  No.  10,  with  which  the  rapidity  test  was  made  had  aev- 
eral  new  features  in  its  new  breech  mechanism.  The  bearing  suftioei 
of  the  translating  stud  were  much  increased  by  giving  them  an  hot 
coidalforni,  and  the  groove  in  the  translating  roller  was  out  with  sni- 
form  i>it(;h  throughout.  A  device  for  locking  the  block  to  the  tnf 
when  the  block  is  withdrawn  had  also  been  added.  These  alteration 
were  considered  distinct  improvements  by  the  Board,  and  their  gsnenl 
adoption  is  recommended. 

The  test  of  this  gun,  as  well  as  of  similar  guns  of  smaller  caliber,  hn 
develo])ed  the  fact  that  when  new  pads  are  used  there  is  a  distinettei- 
dency  of  the  system  to  loosen  sufficiently  to  prevent  the  proper  simiitti- 
neous  action  of  the  parts.  This  is  caused  by  the  compression  of  tbepadi 
under  the  powder  pressure  to  which  it  is  subjected,  which  pressure  it 
five  or  six  times  as  great  as  the  pressure  which  can  be  given  fhe 
])ad  in  manufacture.  When  the  system  becomes  loosened,  as  above 
des<;ribe<l,  it  should  be  restored  to  its  normal  condition  by  screwinf 
home  the  obturator  nut  without  undue  force,  but  sufficiently  to  hold 
the  ])arts  closely  together.  After  the  pad  has  received  its  pemuuMot 
compression,  it  is  believed  that  the  spindle  system  is  snfflcdentlyelsirtiB 
to  admit  of  its  being  forced  to  the  rear  under  the  i)Owder  mannm, 
thus  aHbrding  an  opportunity  for  the  action,  undershot  otdimiuKg^ 
of  any  tendency  on  tbe  part  of  the  obturator  nut  to  screw  ap  sad  IfSm 
the  split  rings  and  pad  in  their  expanded  condition,  f  nd  so ;  ^ 

free  movement  of  the  breechbloi'.k.    It  is  also  possible  1     A  this  i 
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of  the  system  may  be  sufficient  to  permit  the  spring  washer  on  the  spin- 
dle to  oecome  displaced,  as  described  later  on  in  this  rex)ort,  and  thuBi 
indei)eiidently  of  any  movement  of  the  obturator  nut,  to  produce  such 
an  expansion  of  the  gas  check  as  to  render  rotation  of  the  block  very 
difficult.  It  is  believed  that  this  subject  calls  for  careful  and  thorough 
investigation  with  a  view  to  the  adoption  of  the  modifications  necessary 
to  correct  tlie  im]»erfections  noted. 

With  the  clianges  above  mentioned,  viz,  the  new  translating  stud, 
block-locking  device,  and  modification  of  the  spindle  system,  the  breech 
mechanism  will  be  serviceable;  but  the  Board  considers  that  this 
mechanism  is  not  as  well  adapted  to  12-inch  guns  as  it  is  to  the  smaller 
calibers,  and  it  is  tlierotore  recommended  that  steps  be  taken  as  soon 
as  practicable  with  a  view  to  the  selection  of  a  system  better  adapted 
to  guns  of  12-inch  caliber. 

ACCURACY. 

Several  targets  have  been  made  at  difterent  ranges.     A  plat  of  each 
target  with  required  data  accompanies  this  report. 
The  accuracy  of  this  gun  is  considered  satisfactory. 

RAPIDITY. 

On  account  of  unavoidable  delays  in  getting  this  gun  upon  a  mount 
from  which  the  rajHdity  trial  could  properly  be  made,  the  test  had  pro- 
ceeded to  the  point  where  further  firing  was  thought  unadvisable  before 
this  i)art  of  the  progranmie  was  reached.  Authority  was  therefore 
obtained  from  the  Chief  of  Ordnance,  under  date  of  July  29, 1896,  to 
make  the  rapidity  test  with  J2-inch  B.  L.  rifle  No.  16,  a  gun  of  the  same 
model  as  the  type  gun.  On  cleaning  the  bore  of  this  gun  for  the  trial, 
what  appeared  to  be  a  crack  was  noticed  near  the  origin  of  the  rifling. 
An  impression  of  the  bore  taken  at  this  point  showed  a  fine  line  run- 
ning diagonally  across  the  grooves  and  lands  extending  circamferen- 
tially  about  li  inches.  It  was  impossible  to  decide  certainly  whether 
this  was  actually  a  crack  or  merely  the  result  of  erosion.  The  Board 
therefore  decided,  before  ])r()ceeding  with  the  rapidity  test,  to  fire  five 
rounds  with  service  pressures,  examining  the  bore  after  each  round. 
This  was  done.  An  imi)ression  of  the  bore  was  also  taken  after  the 
third  round.  On  this  ini])ression  the  outline  of  the  suspected  crack  was 
shorter  and  less  well  defined,  and  the  Board  accordingly  concluded  that 
it  was  merely  the  result  of  erosion. 

A  rapidity  test  of  five  rounds  was  then  fired,  the  gun  being  mounted 
upon  the  12  inch  barbette  carriage,  tyi)e.  The  time  for  the  five  rounds 
was  2.")  minutes  20  seconds.  After  the  third  round  the  block  was  rotated 
with  great  difficulty.  The  spindle  nuts  were  found  to  have  tightened, 
expanding  the  s])lit  rings  and  pad.  Four  minutes  and  16  seconds  were 
consume<l  in  loosening  these  nuts.  After  the  fourth  round  trouble  was 
again  experienced  in  rotating  the  block,  causing  a  further  delay  of  1 
minute  2G  seconds.  On  closing  the  breech  for  the  fifth  round  the  block 
was  translated  and  rotated  with  the  utmost  difficulty.  The  result  of 
this  trial  was  considered  unsatisfactory.  At  its  close  the  breech  mech- 
anism was  taken  apart  for  inspection.  It  was  found  that  the  spring 
washer  on  the  spindle  had  in  some  way  become  displaced  and  by  drop- 
ping down  between  the  obturator  nut  and  the  rear  friction  washer  had 
thus  wedged  the  spindle  back,  expanding  the  gas  check  and  causing  it 
to  bind  in  its  seat.    The  spring  washer  was  much  cut  and  deformed. 
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The  mechanism  was  then  cleaned  and  assembled  and  the  relative 
I)ositions  of  the  spindle  nuts  and  sx)indle  marked  in  order  to  detect  any 
movement  of  the  nuts. 

A  second  rapidity  test  of  five  rounds  was  then  fired  in  13  minatesL'S 
seconds.  No  movement  of  the  nuts  occurred.  At  this  trial  the  hhnjk 
rotated  without  trouble,  but  was  translated  with  more  or  less  difliculty 
throughout.    This  test  was  considered  satisfactory  by  the  Board. 

A  record  of  all  rounds  fired  from  the  12-inch  B.  L.  rifle,  type,  and  of 
the  rounds  fired  from  the  12-inch  B.  L.  rifle  No.  16,  under  the  direction 
of  the  Board  accompanies  this  re])ort. 

IMPRESSIONS. 

Impressions  of  the  eroded  i>ortions  of  the  bore  were  taken  as  follows: 

After  153  rounds,  Jnlv  11,  1895 3 

Aft«r2()4roimd8,  April  24,  18% I 

After  214  rounds,  May  4,  181)6 I 

After  225  rounds.  May  26,  1896 1 

These  impressions  will  be  forwarded  for  examination  separately. 

STAR   (IAU(fINa. 

This  gnn  has  been  star-^aujjed  as  follows: 
Before  firing. 

Lands :  Cfrooves — Continiied. 

After    21  rounds,  November  12,  18iU.  After   83  rounds.  May  8,  1893. 

After    27  rounds,  March  17, 1892.  After  111  rounds,  November  19, 1894. 

After   32  rounds,  March  19.  1892.  After  151  rounds,  .Inly  8,  1885. 

After    62  roun«ls,  September  1,  1892.  After  220  rounds,  May  19,  1K96. 

After    83round8,  May  8,  1893.  Chamber: 

After  HI  rounds, November  19, 1894.     '  After   27  rounds,  March  17, 1892. 

After  ir>l  rounds,  July  8,  1895.  Aft«r   32  rounds,  March  19,  1892. 

After  220  rounds,  May  19,  1896.  After    62  rounds,  September  1, 1892. 

Grooves:  Atter   83  rounds,  May  8,  1^. 

Aft<M-  27  rounds,  March  17,  1892.  After  111  rounds,  Novemb<T  19. 1W4. 

Aft<  r  32  roun<ls,  March  19,  1892.  After  161  rounds,  July  8,  1895. 

After  62  rounds,  Septemlter  2,  1892.  After  220  rounds,  May  19,  1896. 

The  records  of  these  star  jjaugings  sbowiiiff  the  sue^essive  and  tbc 
total  increase  in  diameter  are  appended  hereto. 

CONC.^LUSIONS. 

This  ji:un  lias  withstood  227  rounds  without  any  apparent  injury 
except  tlie  erosion  produced  by  the  powder  ^ases.  This  erosion  has 
pro^^ressed  so  far  as  to  affect  the  accuracy  of  fire  and  therefore  to 
render  the  jrun  in  its  present  condition  unserviceable. 

The  12-inch  B.  L.  rifle,  steel,  No.  1,  has  been  subjected  to  the  proper 
test  for  tlie  dcterniinatioii  of  the  endurance  of  the  same,  and  the  Baird 
therefore  concludes  that  this  gun  is  a  suitable  one  **  to  be  put  in  the 
Government  service." 

Frank  H.  Phipps, 
Major^  Ordnance  Department^  U.  8,  A, 

Fbank  Heath, 
Cai)tain^  Ordnance  Department^  U.  S,  A. 

W.  S.  Peirce, 
Lieutenant^  Ordnance  Department^  U, /S  A,^  Becarder. 
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The  undersigned  members  of  the  Board  while  agreeing  with  most 
of  the  opinions  and  conclusions  of  the  remaining  members,  as  above 
expressed,  must  dissent  from  that  part  relating  to  the  compression  of 
the  i)ad,  the  elasticity  of  the  spindle  system,  and  the  action  of  the  obtu- 
rator and  locking  nuts  under  tiring. 

It  is  fully  recognized  that  the  proof  charges  will  considerably  com- 
press a  new  pad  but,  in  subsequent  tiring,  unless  pressures  considera- 
bly in  excess  of  tlie  proof  are  experienced  it  is  not  believed  that  any 
such  additional  compression  can  occur  as  would  be  required  to  afford 
the  obturator  nut  opportunity  for  tightening  or  necessary  to  so  alter 
the  adjustment  of  the  system  as  to  permit  the  falling  of  the  spring 
washer. 

In  some  of  the  recent  firings  the  spring  washer  certainly  did  fall 
and  the  nuts  did  tighten,  but  the  cause  is  believed  to  be  a  failure  to  prop- 
erly a<ljust  the  spindle  system  after  the  proof  firing,  or  to  be  due  to  an 
intentional  loosening  of  the  nuts,  thinking  (which  is  an  erroneous  idea) 
that  such  action  would  facilitate  the  rotation  of  the  breechblock  after 
discharge. 

If  the  system  is  properly  adjusted,  after  the  pad  has  taken  its  final 
set,  it  is  believed  it  will  so  remain,  with  possibly  only  immaterial  altera- 
tions, during  subsequent  tiring.  The  second  rapidity  test,  especially 
undertaken  to  elucidate  this  point,  showed  no  dropping  of  the  spring 
washer,  no  mcn^ement  of  the  nuts,  no  tightening  or  loosening  of  the 
system,  and  no  sticking  of  the  block  jvt  the  initial  rotation,  facts  cer- 
tainly entitled  to  as  much  weight  as  the  contrary  first  observed.  In 
the  latter  case,  however,  it  is  certain  the  system  was  properly  assembled; 
in  the  former  the  results  then  experienced  and  the  statements  then 
made  as  to  the  manner  of  setting  the  nuts,  make  it  somewhat  doubtful 
whether  these  results  were  not  occasioned  more  by  the  peculiar  adjust- 
ments given,  than  by  any  features  inherent  to  a  i)roper  use  of  the  system 
itself. 

It  is  believed  that  this  point  is  still  open  and  can  only  be  conclusively 
determined  by  additional  tiring. 

Isaac  Arnold,  Jr., 
^fajor,  Ordriance  Department,  U.  IS  A.j  Prestdefit. 

J.  W.  Reilly, 
Major,  Ordnance  Department,  U,  8,  A. 
(11381— Enc.  19) 
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Record  of  firing  tcith  1-2'inch  B.  L.  rifle  {(fieel),  type,  Xo.  1  {/i3  fafw\  irrt/«rf/t«'l 

[Oluect  uffirins. 


Date. 


No. 

of 

fire. 


1801. 
p.  .M. 

Julv   '24        1 


Julv  24 


Julv  25 


Julv   24       2 


July  24       3 


!  i 


Kind. 


u  j: 


c 

.'  u 
00    ,' 

c   •  S 

^*    «^    *^ 

«  a  u 


I    'J 


■    o 
•-"   j: 

OB    * 

■^  i 

J* 


0) 


Powder. 


Prqiectile. 


|?/"*»*^     ti«n. 


Weight. 


Number  of     !  trt^A      «-_:  .i.*.  i  in  bore. 


prisma. 


Kind.  .Weight.; 


I 


Pounds. 

Front  cartridge. .  125 
K<*ar  cartridge ...  125 


250 


Brown..  1,255 
Brown..  1,248 
JUu«k...  7 


I 


Front  cartridge. .  150 
Itear  cartridge. . .  150 


300 


Front  cartridg<*. .  117 
Center  cartridge.  117 
ICcar  cartridge. . .  IIG 


350 


Front  cartridge..  125 
(Jeuter  cartridge.  125 
Hear  cartridge...  125 

375 


Front  cartridge..  133 
(>enter  cartridge.  133 
licar  cartridge. . .  104 

370 


Brown. 
Brown. 
Black.. 


Brown. 
Brown. 
Brown. 
Black.. 


Brown . 
Brown . 
Brown. 
Black. . 


1,504 

1.499 

7 


1,178 

1,181 

1,166 

7 


1,263 

1,263 

1,255 

7 


Brown. 
Brown. 
Brown. 
Black. 


n 

o 
.a 

c 


£ 


Ptruwl*.  I  Inehft. 

997     330.75      »    15 


1.000     330.75      0    1.=^ 


1.000     3.10.75      fl   r> 


1,000  I  330.1 


Is 


1,344 
1,343     I  o5 


0    l-'> 


I 


812     331.25 
Sand,  38 

850 


0   15 


(Object  of  dna£. 


1H91. 
A  Jig.  11 


Aug.  11 


0!  X  i  d 

T.  ,-1  55    0/ 

"C  .'  m  r' 

«f  s  -  JS     • 

"Z    ''  -r    "  OO 


in 


T      ■    ZZ 
*^         "... 

.0  0.=  ^ 

2 .;;  o  w  ^ 


Fnmt  cartridge..  150     Brown, 
Kear  cartridge...  150     Bn>wn. 

Black.. 


300 


Front  cartridge..  115  I  Brown.. 
(/cnlcr  cartridge.  115  Brown.. 
Rear  cartridge.. .  120     Brown.. 

Black.. 

350 


1.645 

1,638 

7 


1. 262 

1,262 

1.310 

7 


i^ 


.c 


^ 


1,000  !  330.80      0     0 


1,000 


I 


331.20      a    0 
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Artmal,  al  Sandf  Hook  Prwi*g  arot»i,from  Julf  S4,  1891,  (•  Xiwamter  «,  ISOS. 


Wind, 


SpuUlni 


nlM«,  Mtka  of  bneoh 
BWDhuin.oMinmptkD 
of  Hnrder,  vouid  or  pro- 
of bag/naS^tte. 


I 


>      ^ 


I  }*     21  6     "i 
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Moi:k  lu  ojiouinit.   Look' 
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D  ppBTwittorleflii  dfiaf 
bnxcli     fo  nd     nbgliav 

w"lh  en"" 

Ocn>p«  ajhnOtn  of  lt,OW 
ponodn  InlUiil  oompn*- 
■tonaDdMblMori^ 


I  ('opparfvlind>nuf9:.l»a 
iHiiuidH  tnitlftl  ctmtwtti- 
■IpnondUblHorittiS; 


Coppar  DjUnden  of  I^MO 
paniidi  Inltid  couBm- 
(l0B4DdUblMafUM. 


Oan   in«BBt*4  o% 
Kniup   InitatluD 
flurbjni,  altaiwd. 
y  Indan  flttad  with 
•tagl    oblurntlni 


AJI  DDU  on  lioldine- 
dovubQltalnpInUB 

K~  la  tlghtenad  af- 
IWbKHUld. 

A-Rer  raoud  I  tiuidbi 
uf  rotstlDg   emnk 


'IriCE  pODitDfllcd  by 
IJeut,  W,  W.  ntfi- 
■ma,  OrdiuiifW  J}p- 


to  prove  powilM.l 

aim    mmmM     on 

.Sursr.,],^ 

SS£„"KSs.g.'a 

grarSi.' 

4 

imd   J   oilu»  not 

III 

blMoflteT. 

s,'"s:."£« 
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Jleeord  of  firing  wUIi  12-inch  B.  L.  rijle  {lUel),  type,  2fo.  I  {SI  tan), 
[Object  of  txini 


Powrlpr. 

Pnu  eel  lie- 

2, 

iDliorL-.    '""■ 

I)U.-- 

„.„. 

Weisht. 

Nomber  of 
pri«n.. 

Kind. 

Weight 

r,',: 

1 

I'mmdi. 

rnundi.    rneAw 

Au^.  n 

p  -^ 

Front  partrtdra.    ISS 
UenliT  mrtriilKB.  i:iu 
Iti-arortrldKu  ..  139 

Jlrdwn..  l.lTfl 
llTOwI!;:  M78 

i.oou  1  aM.M     0    ( 

4IKI 

i 

1 

i 

Any.  11 

Front  I'RrtrldEO..  US 
lli-ur.flrtHdge..:  1S« 

Drown"  lIsM 
Brown..  1,638 
Ul».k.-         7 

1 

i.om 

1 

1 

nrown. 
Brown. 

IJiKk.. 

1,1S> 

1,7M 

1 

i 

BrrHTB. 

i:5S8 

i 

Blult.. 

' 

I  i 
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tVaUT'lirl  Arteital,  at  Sanilg  Hook  I'roring  tirottnil,  elc. — Colitiuiied. 


iiiliilreiniirksaboiitoub  | 

.rM,>,'"Klio"r  oV  b^rw^l"  I 
iiin'hanlHni.  cannumpliuri        lienenl  n 
.f  powJ^Mmundorpn. 
ectllsin  Hlsht.  uatiwlDi: 


iiiiidenltU.liglitiUffici.Ily  ' 
liyBnixn.  LWi*' «!  Ho- 
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tlpil  mmpmBinn  wid  t»- 
blegiiriKMuHHliD  nuiiB  1 
1).  Uopn-r  citiiulrn  i.t  I 
^1.000  poundltnlUnlroin- 
]ir><»lonaiiilUhlrs.iT  1-.~: 

"bnwehliliiBk  "im-V  '■  .  . 
iniHlairfUiili^htdini 

lial  OHimrsMioB  mid  U- 
lili'i  of  idoD. 


;b  VD  bvr  ^ponfldd  on 
■rVi  «wli  roiuul  t 
rwllllaleloHlfnBi 

'Ton?  Pnp  wiped  ofl 


!S 


Lutcli  failed  lu  bold  comsuln  ' 
<D  cl(HiDg  bnechblock. 
Flnit  prlDiDt  diwhkrged 
butfuiWlol^llonhAree. 
In   opBiilnr  io    routtnit ' 

r  of    reToluIlcm   made  , 

■—   nltv: 

1   ty 


wilL    sligbl    dl 


r^'i 


JVfan  thin  flrioic  lbs 


fboxid  burred  And 
■llgbtlybetii^bDm 

*tnigbteiM<l. 
I  TraiulailDs  ■  c  r  a  w 

with  1  Ivud  •nurjt. 
Canridgeb^cDt. 

Cbmnberapon  g*d  on 
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I)at«' 


No. 
!  of 


1891. 

1'.   M. 

AufT.  LM) 


Aii^;.  litJ 


12 


Aug.  26 


13 


14 


Aug.  26 


15 


Sept.  29      16 


S««i)t.2i»      17 


S«'I)t.   2.1         18    : 


lit'cord  of  firing  icith  IJ-inch  B.  L,  rifie  {steel),  type,  Xo.  1  {52  tow), 

[OlO«t  of  firinp. 


I'owder. 


Projectile. 


Kiiul. 


a)  X 


.-  5 


>-  00 
at  t— I 


X  "-I 


.i?a 


«-  •/. 


O    X    „ 


AVtjight. 


Number  of 
prisuis. 


Poundx. 

Front  cartridge.-  150 
Ktar  far!  ridge. . .  150 


Kind   ;  Weight. 


Travel  -.  ^^ 
in  iMire,    "°° 


300 


Front  cartridge..  115 
Center  cartriugo.  115 
Kear  cartridge. . .  120 


:{50 


Front  cartridge. .  130 
(Center  cartridge.  i:{5 
Rear  cartridge...  135 


400 


Front  cartridge..  140 
Center  cartridge.  150 
l{car  cartridge. . .  150 


Brown. 
IJruwn. 
Ulack.. 


Itrown. 
I?n>wn. 
Brown. 
Black . . 


Brown. 
Brown . 
Brown. 
Black . . 


Brown . 
Brown. 
Brown. 
Black.. 


1,638 

1,631 

7 


1,  256 

1,257 

1,304 

7 


1,421 

1,476 

1,469 

7 


1,529 
1,  6.39 
1,632 


440  ; 


Fn)nt  cartridge. . 
Center  <'arl ridge. 
J{ear  cartridge.. . 


115 
115 
120 

350 


Brown . 
Brown. 
Brown. 
Black.. 


1,254 

1,254 

1,301 

7 


Front  cartridge.. 
('ent<'r  cartridge. 
Hear  cartridge. . 


Fr<)nt  i'.'irt ridge.. 
Center  cartridge. 
Kear  cartridge. .. 


I- 


I 

'  Ptnundtt,    Inrhtji. 
1,000  I  330.65 

i 

1,000  j  330.91; 


130     Brown. 


i:i5 
i;i5 

400 

110 
150 
150 

440 


Brown. 
Brown. 
Black.. 


Brown. 
Brown. 
Brown. 
Black.. 


1,419 

1,473 

1,466 

7 


1,528 

1,636 

1,629 

7 


1, 000  i  330. 75 


1.000 


330. 7t» 


997 


330.  tW 


1, 000     330. 80 


1,000     330.80 


35 


23 


25 ; 


25 


10 
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Uun     mnantnd     oo 
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I*  HnXf-'  '«l  "pd 
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Reeord  of  firing  ailh  IS-inck  II.  L.  rifit  (lUel),  type,  Xo.  1  (.5;  Unu), 
[Objeotof  flilDE.  eihlbltioB  brfon-ili* 
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""»'■ 

. 
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7 

1 
1 

""■ 
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Ml 
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' 

^-',H 

j 
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1 

j 
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Kn 
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1 
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^■i-^ 
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nnilj.      t1.  Ih.  t1. 1 


«tn>nBth        PiW'   Kllon   of    breech 
'™"''"'        jofULelo  aiulit,  waitwring 


itcitlD  in  rvnotlioi!'  I  tool. 


Genanl  remiirlu. 


urrlue. 

>btuntiiig 


WsrmlnR  obargo.    No  ||Td- 

tloD  BndSobtunulDi;  nlec- 
irlo  iiiimen  ruled. 


lery  wliea  ^d  wtvt  tirvd. 
Id  Dpealai;  In  tuMtlPU 
brHH'hblwk  lul  3  (iiru> 
nude  Kl  I  b  Kml  d  iflli'n  Ity. 
nulktbclnxuHd.    Ciolle 


BflfonithUfliiniaB* 


^ 

Oan    mounted   on 

Kriipp    imitation 

Obtanting    rrivlian 

n 

cinM^'tmeeut. 

1 

;      found  r.,t.uiov<T«vefj 

1 
1 

?™'i    lw"f'  tnra  o?""rou- 

l»Z"  t  iiT'^f  iil^n^'X;! 

rlpvni  1  BEirear  foosentd  bj- 

■      "fVooo  °^'^d7  tail™ 

iu>dloniIu<flnEbi.> 
«pl««I.    l->u\ing 

1 

Copper  eilind^murUTO*  ' 

OrdBWCfl    JUpurt. 

"F£?JfS 

5 

S 

;                              i 

Ordnance    Uapvl- 
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lievord  of  firing  tcith  12'\noh  B,  L.  rifle  (sieel)^  type,  Ko,  1  (5^  iom), 

[Object  of  firing, 


No. 
Date.    ,'  of  I 
lire., 


1891. 
Xov.  1:J      22 


Xov.  i:{     '2A 


V.  M. 

1)»'C.    '_•:{     24 


Kiml. 


T. 

00 

O 


C 

X 


5» 
X 


CI 


c 


CO 


Powder. 


AVei^ht. 


f. 


-   -  I-.  - 


Pounds. 

Front  cartridce..  115 
CentiT  oartriu^e.  115 
Kt^ar  cartridge. . .  120 


Number  of 
prisms. 


35(1 


Brown . , 
Brown . 
Brown., 
Black . . 


1.253 

1,254 

1,301 

7 


Projectile. 


Kind.    \Vei»:ht. 


Travel    vi  ,^ 
of  shot    V' 
in  bore.    ^>""- 


Front  tartridtj*!..  130  Bn)wn. 
('enter  rartriupe.  1115  lirown. 
Kear  <'artridjre. ..  135  i  I{n>wn. 

Black.. 


400 


1.41G 

1,468 

1.463 

7 


172     Brown. 
: — ^;  Blat'k. , 


1  >(•<•.   2:;     2:.        ^ 


;-:  I  I 


y. 


I 


Front  cartridge..  140 
('••nt<  r  rartri»lj;e.  l.'iO 
K«Mr  rartridfie...  150 

410 


Brown , 
nn)wn. 
Brown. 
Black 


1,864 
7 


1, 225 

1,6:i2 

1.625 

7 


I" 

CO 


o 
c 


Poundg. 
98» 


Inch*-*. 
330.7 


993     330.9 


999 


l.OUO 


330.60  I         15 


330.50  S 
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W»terttitt  Aitenal,  at  SMdg  Sook  Pnvtmg  Graiiid,  ala.— Gontiniwit 
toprvtcpowriar.] 


SpMlal  nmarlu  abonl  MBb 
nri.j  fire.  SDcli  u  effimt  ua 
■tnnnh  1''°°^  aetton  of  brMeb 
■^  Si  menUinUm.  conauiBpUoa 
■  luLiinii  ^  powder^  Hmnd  or  pro- 
jocUle  in  Bfclit,  meattmtag 
of  (V*Kment*,  cU. 


{  i:a. 


.1,  ».wo  u 
K,a,enr 


I     1.810 

\  i.«i 


BiHHhbLxtkcIwdwlth  dir- 
-snllj.  tturl-  ■  -"  * 
'bdliloDnMM' 


ma  bdnc  fbread  boaMk 
Id  openii^  In  ntntins 
breaohbUMl  Pnt  torn 
Duda  with  dlOiiDltT. 

Connr  ajllBdan  or  U.aM 
poDJida  biltUI  oooipraa- 
(lonandUblHafun. 

Eupa  of  BU  Into  Onf"  ' 
tbnmchl  hciica  In  anTil — 


dar  or  SBtuB,  bat  tfanad 
badir  nwM  and  bant  and 

•  "- — ^  illgbtit 

rthmufa 


fta'l/^h 

clea  lorn  awnj  and  bidta 
abaarad  by  mat  Uaiaiaa 
wbeela.  Baar  atop  go 
right  ilda.  with  lla  anp- 
pm,  boat  and  bnkan. 
BUibt  flav  arUnit  la 
right  ftactnn  at  toafna. 
Bm  b  fraetnna  eij>atBll)Da. 
Cnitpar  ojUndaia  of  SI.OIIO 
pcninda  Initial  eoiapina- 
abnudtaUaaefUR. 
hsapanf  na  Into  J  Maan 
Uucughlbolaa  la  u^ff- 

pei  waabcr  eat  tbraagb 
■nd  t^ialBB  at  1  plaaaa  Jnal 
forwatd  of  flnt  tfenai, 
Thloh  la  bally  wan  ud 


■a  alnya  workad  baid. 


Wsnn  Ing  Dbarga  \  diad  In 


t.  &Mi 


nKeHlUtlnB  naa  «f  bat. 
tariDi  ram  to  foraa  ahot 
hooM.  GUad  of  Ian 
atufflng  box  blown  oS, 
Copper  oTlindan  <irn,««0 
poanda  InlUal  acaapna- 
alon  aad  taUaa'of  UM. 


B^nfitegallbalta 
in  aaiHaga  ttght- 

Oppar'  aa4  mddla 
fIniMa  at  lotiUBC 

SraodadDbSgna. 
CfUBdva  ffllaiivilk 


UntO-X.^^ 


iag. 

■dloaaa. 

aaSreiaririaBad. 
apnpaiiM^ 
BgoaadoBlad  br 
lant.O.M.IHa>lr. 
rdaaaoa  Dnart- 


APPENDIX   30. 

Eecor'l  uf  firing  with  12-inok  II.  L.  rifit  (ttoel),  'HP*,  Xo.  I  (S!  to 
(OlijKtudi] 


Knrol  rartriilBf-, 


:=;s5i& 


'ini  pnrtrlilEO. 


•  Vnirr.'i.rtrMee 


"  "'•''"'  °Z^ 


i.n»   XI0.4        s 


THIAL  OP   la-INCB   B.  L.  BIPLB,  DTKBL,  TYPK. 

■C'outiuued. 


47fi 


W»tarBUri  Anenml,  ■<  jMuly  Hook  ProHug  Gnnmd, 


/     l.»«3 
\    l.«M 


{    i|t« 


(S 

J.  n.Duo 

iraTy.M,i»ii 

). . 

{  1:5 

M»Ty,S7:«l 

I«  • 

1     Ul.!. 
I.«3 

"■•/■ss 

).  . 

1    L»l. 
l.Hi 

"■TgS 

)•  ■ 

WM-M' 

Vlnd. 


linv    mah   ■•   aSMt  on 
plaoa,   Hiiini  of    brsKh 

or  iwwiler.  '•oiiud  of  nts- 
JiHilleiDni|ht,uatt«rtDf 


ilDB  chuve  llrcd  Id  I 
I.  Shnt  BtTiKk  ■  >hcn 


)netnaIhafappernitBliD> 
g»r   aiul   i   In    nilddC 

7  ounopi  of  rwlaw  rf 


Copper  e^Undon  of  11,000 


niMil  In  J  gaofo.  Cteppn 
oyUndan  5f  IftODO  ponnitu 
Inlttal  aMnnMlon  tad 
UblM  of  InO  wad  in 
RaTjfooga. 


;jlli>^..r-  111 


CbaB  b«r  apuufpd  out 

Mrwlt^."" 

t'lDsli  twlu  In  toar 
jitnlllBB  boxM  uf 
hrdranllo  lyltn- 
data  nnUenf  by 
(.ftmh  Mu  iMfon 
Ekl*  Urine 

Sllubl  leau(e  ei  all 
tbnugh  laarituff- 
init  box  of  left  ijrl- 

Ptriuc  noDduEtnl  bv 
U«al.U.M.I.Iual(. 

(BMIL    ■■■UIBOI 

prosr  olAepr. 
Itatluii  Xmpp  aar 

CyliBiTan  allod  *llk 
oil  bokm  Orlaf. 

ObtnratlBB  mftlsn 
MweM. 

V.  Iianibar  iinniai  out 
afivr  mA  niusd. 

eUiwIuIllriiicbBiTa 


brtAchitlcvk.  Not 
KpfUod  In  thlH 
Brtng. 

ruedioBBa, 

In  sloalBf  Is  raeatina 
hrwibblor.li  l.«7 
lun  and  a  ball 
nada  *l(h  nraal 
dltnaultT.  a  ropa 
balas  Btucbod  \o 
luuriie.  Tbraada 
of  brafrbblnok   In 

ahDvcd  mark*  af 
baad  twarinRa.  Af- 

alop  cab!  b  III  nUl- 
Ibc  buidk  Wfla 
Jknmud  bard 
BAlBal    latt   bM> 

Plata,  abowlnt  an 
■ppamnt  iHlurt  of 
tbr  bbHik  Ui  rMalc. 
CqppoT  cyUndon  of 
ROW  jKiunda  Inl- 
and labl»  uf  IMO 

Ion,  Inn  I  Dili  • 
Uoablr  •hnudod  Ida 


1 
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liet'ord  of  firing  icith  12-inch  li.  L.  rifle  (ateel),  tjfptf  Xo.  1  (.-'J  ion»), 

[()bjtN.-t  of  tnniL 


Date. 


N.). 

of 
tin-. 


1H{»2. 

I'.   M. 

Mav     4 


33 


M«y 


34 


May 


:{r> 


A.  M. 


Mav    114      3H 


Kind. 


C  CI 

*i  TO 


>^ 

•  p« 

^^  ^  wf. 
^  -  * 


I*«)Wd<T. 


Weight. 


Pitywtile, 


Pounds. 


Front  cartridge. . 
('filter  cartridge 
Hear  cartridge.. 


115 
115 
120 

350 


Nnmber  of 
]»ri8Ui8. 


Brown, 
Brown, 
lirown. 
Hlack.. 


1,247 

1,24:1 

1.200 

7 


Front  cartridge..  130 
('enter  cartridge.  130 
Rear  cartridge. .  -  140 


400 


Front  cartridge..  150 
i  '  ('enter  <'artndge.  15<) 
Kear  cartridge...  150 

450 


May 

24 

;{() 

^1 

May 

1.'4 

37 

t-i 


Front  cartridge., 
('••ntrr  cartridge. 
Kcar  cartridge. . . 


Front  cartridge.. 
Center  cart  ridge . 
Uear  cartridge.. . 


'  iZ 


z  t  i" 


Zt 


115 
115 
120 

350 

130 
135 
135 

400 


Brown. 
Brown . 
Brown. 
Black. . 


Brown. 
Brown. 
Brown . 
Black.. 


1,404 

1.405 

1.508 

7 


1,822 

1,622 

1,615 

7 


Kind.    Weight. 


Travel 
of  Ahot 
in  bore. 


ElfTt 

tiun. 


Brown. 
Brown. 
Brown. 
Black.. 


Brown. 
Brown . 
Brown. 
Black. 


..  ri 


'       -  - 


!     Front  cartridge..   140  Brown. 

('enter  cartriagc.   135  Brown, 

liear  cartridge...   150  Brown. 

Black.. 

4'J5 


1,240 

1,240 

1,287 

7 


1.401 
1,458 
1,458 


1,504 

1.457 

1,613 

7 


o 


% 


900 


1,000 


1,000 


330.90 


1,000 


1.000 


_.l 


i         ' 

Pounds.  I  Jnehes. 

906  ;  330.75      0     0 


XIO.  75      0     0 


330.80      0     0 


0     0 


330. 50  '    0     0 


.40      0     0 


TKIAI.   OF   18-UICH  B.  L.  BIFLB,  8TBIL,  TTPB. 

IPafMvflet  Jriuial,  at  Amdy  Hoot  FnviMf  Ormttd,  <(«.— ^«itliu«d. 

to  prore  pdwdv.J 


mUieity,  ' 


■tivoMh 
nddl- 


BpHlal  nnarfci  tboMmeh 
picw,  utloa   of  hnaeh 


■r  powder,  Mnuid  ofi 
MUlalBfllftat,Hi 
if  fIBgaeBU,  Ma. 


(  1: 


•07  U.    li.( 


K./ii.n./B. 


I 


g:SS> 


(T.MO    1. 


■i^ 


Hi 

in 


thl>mnfii1.  HoppivisjflLi 
dcnar  SI.DOOiKiuiidi  In 
tlal  f-omtinviUfiQ  latii  U 
bleaoflMO 
Atlitck  mhliM  In  Iwllu 
uf  ehuilxr  mnofnl  I) 
wnpiir  Coppar  cflli 
itnaf  SM,0(M  BoutHb  in 

btHOfiaw. 


aw  part  of  WMa4  Titoe- 
ItT  mnM  Mt  br  (IiM. 
Cippar  ejUBdM*  of  1II.0M 
poand*  iDltW  odapn*- 
■imandtabkBOriM. 

Tlilxk  powikr  trala  In  bore. 
iiecTulIkUnf  QM  uf  iHki- 
UtliiS  nun  i9  Vvf*  itml 
hoTDA  Copper  tfliiul«riiof 


wufwiT** 


VilociUw  and  pnw- 
•»n«  iBken  bT 
Lleiil.C.B.  WlHuI- 

InrlDij  ooDduoIat  by 
U-ol.O.  U.  Ltauk, 
UnlMWH     ItgpBrt- 


ir  nuCH  b 


Odd      niui 

laiutk>n 

Cyllnd-r,  DIM  with 

(Iblantinic 

Criulkm 

wutse  ilw 

s:r'=^ 

'  «ot  Fnm 

oiipaW 

KUvkUDB 

T^ESSU 

KUi  MM- 

l^!?"™dorl.*  by 

W.p«rt. 

On  HaDBtB<  H 
Kroiip     lalutlos 

RTlindtn'fllM  with 
Dtl,:!lI*tlouiutdBd 
la  lah  ud  11  e»^ 
Imut  addwl  Ia  rl|M 
(Tllndnr, 

{;b>mbar>pini|*l  out 
■ftflr  Mfin  rnaad  to 
hclUIaUlMdluguf 


I 
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Record  of  firing  with  IS-inch  B,  L.  rifle  (steel) ^  iifpe,  JVo.  /  (^?  font), 

[Ob.jtTt  of  firing. 


Datt' 


No. 
,  of 


181)2. 

A.  M. 


:May  24     39 


Muy   24 


40 


May   24     41 


I*.  M.     I 
July   If)  I  42 


July   15     43 


July   16      44 


.July   16  ,  45 


July   16      46 


Kin<l. 


4-* 

a  .. 


O  y. 


CI 


^       C     If 


r  00  > 


a  >   oc 


C-  i^ 


.'si 


I*owder. 


Weight. 


Poiinek. 

Front  cartridLje..  115 
(.'ontrr  cartriage.  115 
Kear  cartridge.. .  120 


Front  cartridge., 
Con  tor  i-artridgo. 
Kear  eartridge. .. 


350 

130 
135 
135 


400 


Namber  of 
pnsmH. 


Front  cartridge . .  150 
Cfiiter  <'artriage.  150 
Kear  cartridge ...  150 


Front  cartridge. . 
Contor  cartridgt*. 
Kear  cartridge... 


Front  cartridge., 
(.'enter  cartridge. 
Kear  cartridge.   . 


450 


115 
115 
120 


350 


135 
130 
135 


400 


Front  cartridge. . 
(^•nter  cartriage. 
Rear  cartridge... 


Front  cartridge., 
(enter  cartridge. 
Kear  cartridge. . . 


115 
115 
120 

350 


Brown. 
Brown. 
Brown. 
Black.. 


Brown. 
Brown . 
Brown. 
Black.. 


Brown. 
Brown. 
Brown , 
Black. 


Brown. 
Brown. 
Brown. 
Black.. 


Brown . 
Brown . 
Brown. 
Black.. 


1, 255 

1,  255 

1,302 

7 


1,418 

1,474 

1,467 

7 


1,637 

1.637 

1,630 

7 


1,147 

1,147 

1,233 

7 


1,402 

1. 409 

1,458 

7 


Projectile. 

-    —     -1  Travel 

of  Hh<tt 

Kind.  ,  Weight.  *"  ^''*- 


Ekra- 
tion. 


Pounds. ;  Inchr*. 
1, 000     33U.  40 


1,000  ,  330.40 


1.  000     330. 40 


1,000 


)■    o    < 


Brown . 
Brown. 
Brown . 
Black.. 


Front  cartridge., 
('enter  cartridge. 
Kear  cartridge... 


135  ■  Brown. 

130  i  Bn)wn. 

135     Brown . 

,  Black.. 

400 


134  Brown. 
i:J4  Brown. 
150     Brown. 


1,238 

1,239 

1,288 

7 


1,456 

1,404 

1,451 

7 


1,447  . 
1,447  I 
1,615  ! 


418 


Ml 


^ 


999 


1.000 


330.80  ' 


331 


1,000 


999 


330.6 


330  8 


330.7 
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!    l!«ia  1 


{  1:S 


"oil.     *"^ "'" 


Spscljtl  remulia  about  each 

plec«,   act  Ion    of   bn*rli 

nf  powdBf.'domid  rjf  pro. 
JxcillHin  night,  iwitlcrluB 
□f  rrngiiHnit*,  Bto. 


n-*-S     I      1««-<U   inllW    compn* 


'■|=      "fbirkpowdrtMiiili 


lag  ni.0  of  b.1- 
CuppiTrj-lludcnDr 


Z4,«0|>  poniHls  inltl 


H  or  iJki. 


^oppar  rylindnrn  at  Ig.OW 
IHiundi  lull  111  mtnnrM. 
•Ion  and  tklile*  of  Isiw. 


|e"a         .liBlil  dilBrulty.    Copper 

lilal  cAiDDreuioii   and 
blH  of  IBM. 


Opt.  ¥.  Hoatli, 
Ordnuoo  Drpul- 
Eount,  yroat  omcmr. 


Oblnnting     l^leUoa 
Telocittf*  and  pn*. 


llnlnoDt"'     IXpHt- 
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Record  of  firing  with  12-inch  B.  L.  rifle  (ateel),  t^pe,  No.  1  {,'r2  tonj), 

[Ol^ect  of  flrinf;,  test  of 


Dat««. 


No. 

ot 

fire. 


Powder. 


Kind. 


1892.     , 

A.  M.       I 

July  16     47 


July   16  !  48 


July   16     49 


)r. 


s 
c 

o 
S 

X 


Weight. 


Nuinl>er  of 
prittius. 


I  Kind. 


l*rojectile.       I 

in  bore.     *^'^- 


Weight, 


CO 


o 
c 


:^ 


Pound*.  Inchft. 
1,000     330.  SO 


1,000 


990 


330.80 


330.80 


5; 


[Direct  of  firing 


1892. 

A.M. 

Julv  30 


July  30 


50 


51 


c^ 


if 


t-H   ?5 


Front  cartridge. .  115 
Centt^r  cartridge.  115 
Kt*ar  cartridge.. .  120 


Brown 
Brown 
Jlrown 
Black. 


Front  cartridge., 
('enter  cartridge, 
licar  cartridge.. . 


350 


140 
135 
150 

425 


914m. 


Brown 
Brown 
Brown 
BUck. 


^B^HH 
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■   1 

SpHUliemirkaBboiiCMrh 

lUtoiL 

Wind, 
rMllim. 

IJIew.   a'cticn    of    bmwh 
]lwlDeinfli^t.»™tt.rtlIg 

Uraend  naurka. 

Qun    monnted    en 

>•«(. 

FtfKti: 

Ft.  in. 

rtiv- 

Krnpp    ImlUiIon 

11:SS 

!>,  u,Ha 

),  . 

J    » 

ft 

OvpiMr  cvUniletri  of  (,000 
aiOD   and  Ublea  of   ItW 

ObtJJatinB     Woilgn 

priuiura. 
A  Lluk  and  nHlinr 

dMiaaJnualirlHilnl 

frofflib^riBalilJ.. 

Ublia    of   ittO   UHd    in 
gaugB  P. 

cbuge  and  fliMl»I 
off  Ath  Urn  »1ud 

for  MiuR  dbUiiu 

«& 

bofon  boto*  dlMt- 

"S 

patod. 

(  1:K 

r.v.m 

}•  ' 

4      1 

S'l 

Coiip*'  CTllndore  of  IB. WO 
liousd*    inlttal   compn- 
alM>>D<tMbl<B*af  Ufo, 

Firnd  l»  >w. 
Cl>arEeari21p<mniU 
B.  K.  BllaobaiDber. 

8| 

3^ 

d™™lll.krn'b^ 

Mm    uf    »nrldKs 

Tb^wtaMlKoLMBe 

1«      toDch       KTMtn 

•^ 

wllb   tbiK  )Hi«d*r 

M 

than    with 'brown 

{'its, 

KlasiwM) 

)•  • 

•      1 

1 

Cbpiwr  sj-llndeni  of  33.00U 

prtimallg. 
VbIo.:I(1«i  ud   PR*. 
«um     t^m      by 
lJaot.O.B.Wb«lpr, 

OnlMDoa    Depitrl' 

-S-rrfii' 

Ofduui»    Dawrt- 

topnr.p.md.'.t                                                                                                                                                              | 

6aa    DOnnM     on 

Si's 

^njn-^i»tta.ion 

[  1:S; 

»z:ass 

1.  . 

&      i 

tif 

Copper  rjltodBn.  <rf  IB.OM 
ponKli'lnlUal  compna- 
SonandMblHiariSfo. 

CyllndBni  filled  rlUi 
F^4  ^  MW  und 

1- 

4' 

TrlwUlM  Wld  pn«- 

(!:?S 

U.3a.ftM 

>  > 

»      3 

Copper  cy linden  of  S*,  000 

J^gnimdWblwof  18», 

■r.  OrdnaDM  D*. 

U«aL  0.  M.   Lli- 

I1 

«t.  Orduaooo  tV 

partnifnt,      aMUI. 

? 

[    «,lpt«foffl..Br. 

Ik 

OHD  96 31                                                                                                                      J 
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APPENDIX   30. 


Record  of  firing  with  12'inch  B,  L,  rifle  (tteel),  tjfpe,  Xo,  1  {52  ton»), 

[Object  of  tiring,  test  of  Trench  unokekM 


No. 

Date.      of 

lire, 


Powder. 


1S92. 
\\  M. 


52 


Kind. 


Weight. 


AiiR.    4     M 


Am:-.     I      .')l 


X 


i 

X 


Number  uf 
prisms. 


Prqiectile. 


Kind. 


I 


I  of  shot  "j^;;;^' 
Weight.  ■^"'^*<**-, 


Pounds. 

Front  cnrtridco . .  115  :  Brown. 
On trr  cartridge.  115  .  Brown. 
Koar cartridge...  120  i  Brown 

'  Black.. 

350 


1,247 
1,247 
1.288 


Front  cartridge..  86 
Center  cartridge.  85 
Ke.ar  cartridge. . .    34 


204 


Fron  t  cartridge . .  85 
Center  cartridge.  85 
Rear  cartridge. . .    34 


204 


o 


1.000  I  330.50      0     0 


1.000 


330.50      0     0 


099  I  330.50  I    0     0 


TRUL   OF   13-mCH  B.  L.  RIFLE,  BTEBI^  TTPK.  488 

fr«f<rrtl«l  ArtnLot,  at  Sand)  Hook  Proving  OroitMd,  tlo, — Continiiad. 
(R  X.)  powdar  wb«n  bMiMd  to  100°  wd  1»>.1 


•treonh 

udai- 


f   i.«o 


(1:: 


l-otmdi.     !/l  In. 


"MTB   U 

•.MS  r 


8p«i>l  mnarlu  *boot  Meb 
Are,    fliwh   as  «Dbo(    on 

vf  nnvdar,  HniDd  of  pro- 
jevillB  t  D  fl  Ifht,  MStMrtni 
of  frapnoDU,  bI«. 


Thl«  powilM-  WH  bMtnl  In 

tn  ■  tMnporatiifB  nf  lur 

fur  1 1  hnur".  th<i  tvmiW' 
■tiire  nmclUK  tKm  Vl°  lo 
IIH".  Tha  pawdsr  wih 
ttaeo  put  np  tnlu  ■<■[- 
trlilsva  uhI  Mm  wIIIiJd  3 
lioora.    A  elaud  at  blwik 

dltdhorge  and  HuUd  off 


Mr  for  3  boar*  tfl  r  Uw" 
psratnn  of  iar°.  tb*  tirt' 

l"  to  133°,  tb»^yl» 
run  Brine.  Tljsavitda; 
It  WM  baM«d  to  •  UmiiMi- 
>tB»  af  lioe  In  n  ninii 
tM  |honr  and  tlini  put 
DplBOrMllcM.  Thtctt- 
t^diva  vna  put  mt  In 


ileluj. 

rDiDrf««Boki>.<rbl»h>llx- 
■ppcAivl  alflfott  InuuadL' 
*t«ly  nfteF  Brtac.      Ths 

Eodar  In  Iht*  nu*  imild 
<uJlnl  amoknlH*.  The 
blMt  WM  dnwlfiil,  DI 
(sBdlllc  tn    ■    «"■'   *!■- 

bnakioe  nrlpdow*  Ib  tbs 
telagrmph  tower.  bmiUc- 
fng  oiil  irlndov  auh  on 
ondnlilu  arnnKhlnaabop, 

thfd,  fcooskiDKDatlwitnb 
o»  .Ida  or  «acdl  .hM 
jnetinrMrortravajwln 
™rof  gon. 


Cfllodcn  llllwl  with 

nil. 
Tlmt  lo  aSB. 
(UivvoT  i^yUoAon  of 

Ik.  000    pDUIllK    lul. 
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APPENDIX    30. 


Date. 


Record  of  firing  with  12-inch  B,  L,  rifle  (steel),  type,  Xo  1  {52  tons), 

[Object  of  tirini;,  1e!>t  of  puvder 


No. 
.  of  i 
fire. 


1HU2. 
P.M. 
Au<r.    4      55 


Kind. 


■J  a 

S  '-* 

CO 

00 

5  3 


l*owder. 


l*rojectilt». 


Weight. 


,  Travel  i  «^. 


Number  of 
prisma. 


Povntls. 

Lotl) 67 

Lot  11 67 


Brown..  l,44S 


Front  cartridge..  134  | 

66^  Brown..  1,436 
66} 


Lotl) 66 

Lot  11 


Center  cartridge .  133 


Lot9 66)!  Brown.. 


Lotll 66i 


Rear  cartridge. . .  133 


Black 


1,430 
7 


400 


of  iihot 


i  Kind.     Weight.  ^  ^^'' 


tioB. 


CO 
CO 


o 


Pound*.  I  Iiiehrt. ' 


1,000 


330.50      0     0 


1892. 

P.M. 
All-:.  10 


56 


All";.  10      :u 


Au^'.  11      58 


Au^.  11      r,<»  I 


An^.  1 1      r>(i 


Pi 


.2  -A 

c  a 

•c  ^ 

"^  rri 

O  -' 

t-i  .. 

X  •"• 

o 


J^ont  cartridge.. 
Center  c^irtridge. 
Hear  cartridge. . . 


115 
115 
120 


350 


Front  cartridge . . 
Center  cartridge. 
Kear  cartridge. . . 


130 
135 
135 

400 


Brown. 
Brown. 
Brown . 
Black.. 


1,214 

1,214 

1.267 

7 


Brown. 
Brown. 
Brown . 
Black.. 


1, 371 

1,425 

1,418 

7 


X  I 


c  •   rs, 

.^^^     ■ 
'■->        >. 


-  •<->    X 


'^  a 


I  I 


Front  cartridge., 
('eiit^ir  cartridge, 
liear  ca'*tridge . . . 


Front  cartridge., 
('enter  cartridge. 
Hear  cartridge... 


Front  cartridge.. 
( 'enter  <'artri(Tge 
Kear  cartridge  . . 


115 
115 
120 


350 

130 
135 
135 

400  I 


Brown. 
Hrown. 
Brown. 
Black.. 


Brown. 
Brown. 
Brown . 
Black. . 


115 
115 
120 


350 


Rrown. 
Brown. 
Hn>wn. 
Black.. 


1,340 
1,349 
1,400 

7 


1,395  I 

1,450 

1,443 

7 


1,235 

],235 

1,280 

7 


CO 


43 


O 
GO 


M8 


[OlJ«ct  of  finn;. 


330.65      U     0 


1,000 


1.000 


1,000 


1.000 


330.7        0     0 


330. 6        0      < 


330.6        U     « 


830.7 


0     U 


TRIAL  OF   12-IltCH   B.  L.  BIFLE,  BTBEL,  TYFB. 

Wmtervlitl  Arteual,  at  Samdf  Hook  Protimf  OrMUtS,  •(«.— Goutinned. 


from 

lit  bote. 

BocoU 

ler 

Wind, 

OMMnlMMTka. 

Frrl. 

j   i.Tns 

100+ '(• 

Piiandt. 
M,  13.100 

Ft.  In. 

fi.  In. 

1 

GnB  BOtintad  am 

*^^&.^ 
tial  BDinpraaaloB 
aodtkbleaotUM. 

Thl*  oharf  e  wft* 

g|£rf 

1  !:r.i 

i:S:S 

(.  . 

1 

s 

Ij 

■lonawltikblMariSia. 

( !;!5 

££:;£ 

y  • 

Baltarhis  ram  iumI  tofbree 
(hotboma.   CDppfvs;lln 
d<norM.lK>OpoDndainl 
titX  comprcaVloa  and 
table*  of  UW. 

On  MoaRtad  as 
lb>»  liBttatlak 

WmS&k    Metlga 

(1:S 

m!  12.' 300 

).  , 

"SSirF 

(l:Si 

(     1.70S 
i    I.1M 

a  t3,naj 

M.  43, 2M 
K  M.MO 

.... 

c  ■ 

1 

I 

Part  or  MBTa*  oOVsHnf  of 
above  rtnotap.''  Pad  eat 

Fntit    bnflbr     Mm- 

KlTwImcaii  U 
bbMteiT. 
ObtonUBg    Moltoa 

1     taUMof  ufl. 
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APPENDIX    30. 


Record  of  firing  with  l$^nch  B,  L,  rifle  (9teel),  type.  No.  1  (5S  tew), 

[OlOect  of  firiBf, 


Powder. 


No. 
DaU».    '  of 
fire. 


Kind. 


1892. 

p.  M. 

Auir.  11 


Auk.  11 


Gl 


62 


o      « 

Li      •    C 

X    ^ 


^ 


C 

T. 


Weight. 


Number  of 
prisms. 


Pounds. 

Front  cartriduo..  120     Brown..  1,497 

Center  cartridge.  126     Brown..  1,464 

Kearcartridgo...  135  ■  Brown..  1,577 

Black...  7 

380 


Prctjeotile. 


Weight. 


Travel    -. 
of  shot   ^^•• 
inb..ro.    **""• 


Front  cartridge..  130 
Center  cartridge.  131 
Rear  cartridge. . .  145 

406 


Brown. 
JJrowu. 
Brown. 
Black  , 


1,372 

1, 382 

1,525 

7 


CO 


o 


o 

CO 


Pound*.  Inches. 

1,000     330.6        0     0 


r 


1,000 


330. 6        0     0 1 


K-aterttitl 


TKIAL  OP  12-INCH  B.  L.  BIFLE,  STEEL,  TYPE.  487 

AriataJ,  at  Sandy  Hook  Proving  Ground,  elc. — Continued. 


I    Wind. 

■rr 


Speciunmu 
in,    aucb 


1  abont  «ub  ' 
I    eSBct    ou  , 

in  fllRbt,  Bcatterlbg 


(    l,J*5 


l-oundl.       'j 
It,    IW.IOQ    I 

M,  je.o&i  / 


I  iDclMiDKinroUClaRbrMich- 

dimcullT.    Copper  cvlln-  ' 
den  of  i2,000  pounds  lot 

bit'i  of  IttO. 

>  difficult;  In  clMing 


cbfeTge,   ttma    cbI- 


i  charire  of  (00 

Jd.0ftili.p~ll.- 


k; 


imnd.    I      Ll«n 


tbi'ii  applied  lo 


Gnn    .lai   gknsod 

Sent.    S,    IMK.   by 
U  a  Wbeel- 


uut,      Kverv    Ibr«.l    c.f 

UKl^'wtc'lor,    ■bone'll 
lil.lnlv  the  print  of  the 

injured.    The  tbreodi  in 
both    bKeohhluck     and 
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APPENDIX   30. 


Record  of  firing  witk  IS'inck  B,  L.  rifie  (ateel))  ^IfP^f  ^o.  1  (6S  tamt), 

[OUJect  of  firing,  proof  of  powd«  and 


Datf 


No. 

of 

fir«. 


Powder. 


I        I 


1H<J1>. 
1'.    M. 

St^pt.  12    g;{ 


St'i)t.  12     64 


Kiu<l. 


ct 

a 


6 
p 


Weight. 


I*oundi, 

Front  cartridge..  100 
liear  cartridge. . .  100 


200 


Front  rartridgo. 
Roar  cartridge.. 


150 
150 


300 


Number  of 
prisms. 


Brown. 
Brown. 
Black.. 


1,055 

1,048 

7 


Projectile. 


Kind.    Weight. 


■  Travel   -.  ^ 
in  bore. 


Brown. 
Brown. 
Black.. 


1,584 
1,577 

7 


CO 


o 


Pounds 

1,000 


975 


Jnchft. 

330. 70  I    3    33 


830.65  :    0     i 


TBIiX   OF   13-mCH  B.  I*.  BIFLB,  STEEL,  TTFE. 

WmltrrUel  Artmal,  mt  SMulg  Sook  iVovtaf  Ormmi,  cto.— Continned. 
Mit  sf  Sohualdet  snn  auriaga.) 


Wind, 


•(  powder,  HDi ,._ 

jeo&lfi  In  aifht,  ■oMeriag 
•f  frafmeiiu,  -*' 


li     I.S< 


i«  pj-i 


Tba  bj-pM*  ralv*  did 


MTt  waj-  lata  buterj. 
The  nUI«  and  foldiw  ■!« 
•  Twy  cloaa  Bv  and  tliia. 
tojpitlwr  witli  tlw  aeir 
paoklDKi  probabh  pre- 

tbfl   way   into    banetr. 


■nmnd  wUvh  the  anrinc 
U  Milad.  Tha  nlTs  fi 
'pofllriMl  to  ilfl  Hvai  by  a 
■priuit  and  opBUed  by  an 
««eatrlD,  and  althonith 

pnwarly  bnmptvraiUd 
«pnag  from  acting  aud 
tbla  wu  Hat  dduxn'md. 
•IChoogh  Talve  waa  ei- 
AmlDBdJual  baton  txia^. 


teTta«aa«fMwi& 


Check  Talve 
workad  ■miiarlT  and 
bdd  It  nt  Df  Uxijiaj. 
Onppar  erUBdan  oT  >.i»0 
poud*  Ldtial  eompisa- 
don  ud  tablM  of  IMO 
OMd   in  ipHige  A,  and 


t  of  apindla 
r  pad  t.M 
!  lufMtdl- 


CMM  of  powdar  na 
la  »•  nar,  and  tba 
(nat  poTtlan  of  an* 
liirr  haarint  iHfTirti 
at  raar  oap  alao 
•oorad  all  (baway 
MOoM.  Tiroaeotca 
■»  iba  aplndls  am 

AU'the'MViUtraaeni 
Danaadbya^lhra- 
alou-r  mow)  whan 


Ingw  galioDi  in  ail. 

TbelntpaoltinictliM 

wiB  pHL  [B  tryfindaiii 

(tiibber  paclifiig 

did  not  oork  woll 


Ths  ^iui  WDtild  not 
tun  islo  battery  by 

■otiDa  of  gravily 
alone  when  by-piua 
nli-e  waa  open«d 

piulKid  lo  eadtaUmn 
by  wooden  levan 
Bod  kaadapikea. 
Uncompreaafd  oop- 
pw  cylinden  and 
iablea  at  IBIW  aa»d 
IngaofieM  andB.DOO 

l»o  In  nuEB  A  In 
raiuul  (Q. 
VbIooIUbi  and  pna- 

Ordaanea    DupuV 
nrinji  HiBdacted  by 


APPENDIX   50. 
Bteord  of  firing  mlh  IS-inck  It.  L.  rifie  (iCoel),  tfpe,  Xa,  1  (S2  tow), 
(OUIector  Brine,  test  otauiU|»an  lift IKH 


No. 

fowdcr. 

PBtJWtil...                             ' 

K,„. 

Weight. 

h, 

Kind.  iWelKht.  *"  '««-j  "* 

V4 

'      ' 

N*v,"ii!     05 

til 

m 

2IO 

j 

me 

330.69           : 

Kuv."k!     h6 

i 
m 

2M 

te::^'"? 

a 
s 

1 

l.DOO 

Ukm.  1 

j 

Fr,.ntt 
HfBr  in 

rlridg....    TO 

300 

Drown..  i.MO 
llrunii..  1,4W 

I,  OIK) 

i 

Not      , 

lak.'».  ' 

1 

orrf  o/  firing  with  !J'i«eh  It.  L.  HJU  (aictl),  tgpt.Sa.  1  (5S  tont),  ITaterrlKl 
[Oltjwt  oT  flriog.  tHt  nr  ruTUfa 


l'roj« 

."•■ 

Kinfl. 

,«,« 

1,880 

1,133 

-a; 

t 
i 

1 

lD>tn- 

r«fc 

MO^'S- 

TRIAL    OF    12-INCH    B.  L.  RIFLE,  STEEL,  TYPE. 

Waiffleit  Ar»fiial,  at  Sands  lli-ok  Proving  Grimnd,  etc. — Continned. 


I  Spec  ill  reiDuks  iilwiit  ucli 

C«"n-   .,„"„;i,'      P'"™.    "■"on   or  brwub 

n'ooil.  J"',';.„'    !      of  powder,  unund  of  pro- 
™.ii™.  I      jeotiielnfliBht.sciMerlog 


yi'I  pMndi.       Ft.  It 


al.  nl  Sandy  Hook  /Vorini;  tlround,  /rout  Sovmber  23,  tS02,  to  April  t4, 1 


A[«cUlr^ 

^'IT\Z 

■      K* 

'S 

■Iponel'h 
BDd  Aisw 

of    blTUC 

luj-aff 

Genenl  raoDirka. 


f^np  in  rocoiUns  ccnnpreAHcd 
buffer*  liuch.  Itreecbblock 
ill  rotallDE  worlieil  bud  in 
ciuslDC  ann  npening.  Z*,WH 
nip  inn  of  IStO. 


1   difficnltr  nith  braecb- 


)i1ii.arutlD|;  frir.Uon  prlBiera. 
Sbut  Bsuged  b^rore  BrlDg. 

Rcfure  Lhl^riiig  i  nUona  of 
mixture  (^l^cnlii  an  d 
wai^r)  remoTBd,  uid  Sml- 
\na#   pun  glyi^eriu  added 

rlBge   300°  ttitb  4  iDeB.  i 
ojInnUe    Ul   Kcondi:    no 

Titiio  required  to  eleraw  sun 
i^m  O'  to  10°  witli  4  men, 

'Timn  required  to  BlavaUi  gnn 
from  i>^  )o  lir>  10'  wilb  t  Dim 
(DDt  iucludiDK   2  alnps),  1 
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APPENDIX   30. 


Record  of  firing  with  12'inch  B,  L,  rifle  (§tfel),  tjfpCf  No.  1  (.??  tow), 

[Object  of  firing,  test  uf  c-arruge 


Date. 


1892. 
Nov.  30 


Nov.  .'{() 


Nov.  ao 


Powder. 


No. 

of 

lire. 


Projectile. 


Number 


Doc.      1 


Kind.       Weight.  !      of         Kind.     Weight. 
:  i  prisma. 


Ob- 
served 
time 
of 

flight. 


71 


Pounda. 
200 


-"  I 


2,151  ' 

7  . 


130 
130 
130 


1,372 
1,372 
1,305 

7 


390 


I  ^^ 

o 


i» 


D«'c.   1   75  ,   .i   , 


r. 


150 
150 
160 


1,015 

1.615 

1,715 

7 


400 


150  1,622 

150  i  1,622  I 

100  ,  1,724 

7 


460 


123  1.327 

150  1,618 

150  1.611 

7 


423 


CO 


c 
"a 

1 


Pounds. 
907 


995 


1,000 


1,000 


1,000 


Travel 
of  shot 
in  bore. 


Elfva- 
tion. 


I 


"    ;  Jnehet. 
....'■  330.7 


330.8 


27     331.1 


34 


830.8 


331 


O  I 

10      0 


In«tni- 
mfDtal 
veloi'itv. 
275f«rt 
from 
miiiil«. 


Pert. 


"{ 


1.915 
Lost. 

200  +  »5« 


15 


19    40 


Walmlirt 
MUn, 


L  OF   U-INCH   B.  L.  BIFLE,  STEEL,  TTPB.  49S 

It  Smdf  Book  Proving  Orotmd,  ele.— CratiaBod. 


pnof  ef  powder.] 


I'owndi. 

r  P.  ia.not  . 


g;S:S)» 


[ISP ' 


iM,  n.ua)  . 


U,  SMHl  c 


r  brw-h  laH-hiH] 


pun  'at  IMO,  Kang*  P,  s]oIa 
coiipen  of  ISM,  gMIgs  X> 


;«=«."■ 


'Ttorull  kllmriHl   on  pitlon^   0 
feet  11  iDCfa.     In  cl«l 
rolatlr-     •-      "■    ' 


eolty.  Ou-oh«k  JHut  cut 
very  badljlnrear,  sfilHiataa 
Hid  canv«s  4qae^Efd  be^ 
(vi-ai  Bplndlv  ml  blouk. 
3t,UW  ooppan  of  IMt. 


Remll  >Udw«I  a 
hatlllaob.    n 


lBM<t  kUomil  im  pUlnii.  t 
fiwIlllBnh.  »,IWOn>ppi>ra 
of  IBM.  IB"  W  i»  111*  erau- 
eit  sleiMlBH  wlik'Ii  Iha  car> 
rinffft  pAmilU.  A4  Ibe  jpib 
■trlk«  tha  rear  Iiuioni  of 
top  Mirfan.  Tlila  ran  hr 
«bipMd  airu-  »  that  IIO' 
oao  l>a  dbtatbed.  llonBel- 
IintteotlD(  Rdlen  mDovad 


■rffii^ 


J*  the  eaniaf  r  trai- 

,iiob  man  eaail}-,  ao 

Uut  I  awn  ootdd  nsm  li, 


r.  nqnlrtnc  at  laaat  4 
.  -nia  ia  due  to  th» 
I  Ht  or  wonD  asd  gtmn, 
tectb  of  gear  baartu 
againai    bottmu    M 


and  flllDg  bi 


•-■rrlaiEo  ou  Uft  Id  b»*  gnn- 

Baftm  Ibla  flrlnB  50  nlloM 

dS"nft  (imZ%  ^rt^tlla 

nriujc  nindiintoH  liy   Ijaal. 

UnbaHan. 
ClbiaraltQc  ni< 
»r*d  !(>•«. 
Shatnuiirdbi 

is°  w  all  ilM 


iUoD  pijman. 
iftm  rtiiajt. 


utcylmdMUblghattpBlin 
F  KmI  I|  )iMb*a  widsatpot  of 


APPENDIX   30. 

llecord  of  fiHng  irUh  IJ-iach  It.  L.  rifie  («K»I),  (yjte,  Xo.  1  (5!  (»■•), 


I'owilcr.                  1        rinJoctUo, 

™ 

ln.tr,..   ' 

ill 

flisbt. 

.;'ss;j 

Kiev.. 

IM.: 

iaii.1. 

WoiKhl, 

Kinil. 

■WBlBht. 

freiii 
muiilr 

■A 

B 

s 

1 

/■oBBri.- 

Jnc*«. 

1>«C,       1 

'" 

1 

flS 

1 

1 

sue 

330. » 

0     0 

(    IS' 

= 

201 

' 

I 

l:i!i 

3S6 

' 

lus 

!:!| 

no 

15.1 

071   i 

.fliO 

S 

1 

1 

m 

i;29» 

130 

1:| 

m 

L-iO 

l:!S 

i 

1 

TRIAL   OF    12-INCH    B.  L.  RIFLE,  STEEL,  TYPE.  495 

rsma/,  at  Sandg  Hook  Proving  Ground,  eta. — Contioaed. 


iiiii^!  '•  TiJ 


IM.OOD  coppura  uneM. 
e  M ;  2»,(I00  i-iipiipn  or 
nui-d  Z.  The  Ijlut. 
!i>tly  U  tba  nmr.  qiiilo 


Mvera.   Thei 


.If  18MI.  I'iiN  poundH  of  tl<l» 
elinrj!"  nimle  ftuni  liJt  ren-W- 
i'd<lci.l,  iea3.anil;23pc>nndi 
from  lot  raculTud  Uh.  IB.  tUO. 


\TTit^go  on  lift  tn  ubw  g 

■  ultoUB  Df  Tmre  aly&i 
.aTincj"-"-- 


{hdi  In  cytiudars- 
toniltr -*-■-■ '- 
FIndtsi 


Ming  Id  rotallnK  lir>«-li> 
'k.  H  luDD  OB  hiiidle. 
«n-udnvIolhpiiIickliiK 


u 


A  rtnr  fl  rlDf!  mrTJn  »«  rui  a«  vlf 

r      iDto  tdttery,  dnq  ta  TiLve  |q 

ror.B  pmnp   beiug   rlojiced 

■n.l  not  Mting.    I'uinpvdv,. 

noMulcd  iii»rrli!iiDcd  linrom 

Flmt  csrtridKP  bmkB  up  In 
!4,iwo.'upper»«fie»0. 
3!,«i)licoppe»oflWO ! 


StnniliBa  fr 
IndtstH. 

Tny  latch  bald  iritl)  rope. 

Tbe  iwpper  piD  whlob  aot* 
uxtnat  tny  lalch  U  •» 
tmall  in  diameter  tbi>t  the 
md  la  put  off  by  alola  In 
tranalating  tdIIft^  Ihlapn- 
venta  tnnalatiOD  of  hfack 
•od  ftUoiri  Iny  to  awve 
while  bneobliliKik  In  batoR 
movad  into  tba  gon.    Tlis 

did  t)4t  work  aatiafUtorily  -. 
tba  niiU  had  to  be  let  iin 
for  Ibe  laot  mnad. 
Firing  rOBdoctort  bj  Llnoi. 
U.  B.  Wheeler.  Oidnan^Y 
Departmen  (.njulitant  proof 

Gnu  mnunint  on  Schneider 

llftLniwrv. 
)b[aniliig  friction  primm. 

water.  Thia  was  drminad 
outbaforaarinjiandtherea. 
arroir  filled  with  !(  galloDB 
of  mlitare  ot  gljrcenii  uid 

toty  belore  tbo  flrtng  ootu- 


otEed  off. 


i1fl4-a   by  a  anvi 
redgt^  jilaceid  Ih? 

-Ing  conduc 
'..  Til.  J.  G 


and  laabed 
J  Ltont. 
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APPENDIX   30. 


Record  of  firing  with  12-inch  B,L,  rifle  (steel),  tjfp^,  Xo.liSf  ton»\ 

[Object  of  firing 


Powder. 


Projectile. 


I 


Ob- 


No. 
Date.       of 

flre.      Kind. 


I  served   TniTel ,    i?i^-- 

Nomber'  time     ofnbot;     ^{*„ 

Weight.        of         Kind.     Weight.;      of      in  bore.       "**"• 


pnsms. 


1HU3. 

P.  M. 

Apr.  24 


83 


1  «.ii 


p 


I'ounds. 

115 
115 
120 


350 


1,234 

1,234 

1,231 

7 


CO 

?3 


o 
43 


<^ 


Pouvui«. 
1,002 


flight. 


Inches. 

I 
I 


330.3 


Instn- 

menta] 

velocitj, 

275  feet 

from 
moszle. 


15 


FeH. 

1.918 


1. 


TRIAL  OP   la-lNCH   B.  L.  BIFLE,  STEEL,  TTPE. 

WatervIM  Jrtenal,  at  Samdf  Hook  Fro»i»g  Oromttd,  efo. — ConttniMcL 
notot  powder.] 


l.llllUDt     I 

n,»«  L. 
(.■boot  r 

73,M0  ) 


lockbolt' 

(ol.MlnolMa.    The  ImUoB  of  < 
Um  Itadt  e.Itt  iBCh  Id  u ' 
I«t«h  ftr  bMtog  Vhtk 


Lauh  tor  luddfais  bloak  opiB  rapalni. 
NDlkoldlBsluwdtofirMwlMktaaitoTlMoalhaapWabf 
CosMr  eyUndon  of  »,•<»  ponadibdUd  ««B|innloB  aai  I 
H  IMO  wan  lued  to  datanntBa  the  pnMOl*. 

'  ~  ' 'Mitooitfa,  (uon  tMh]  ■AwflriH.ajira 
3,a.3n«liMb.  laasDjnZ:  (MCindWa, 
Mu,  O.UH  iaekiMqpMHkSriMlSah. 
able  tb*  eoMBWi^aa «f  thM«  nifiifcr* 

piiBBi  Dwd  for  MDMrinx  th»  wpfar  «■» 

It  41^3 

>  Mad  In  attanati  to  naa  UM 
The  loBklDfbaHcaapta^wM 


1  faatgwd  bjT  !■»»  and  I  M> 

'block.  At^plahadprarloadjbamaWtoMdrfTatUfi^A 
■heul  by  the  DB*  of  a  SD^pMrndiaBMr,  br  two  W-taaJaak^ 
■od  b;  oea  of  MiBwa.  Tha  bM  pIMo  wM  tbiB  Iiaavad  Hi 
axi-tanjaokpatiiiidar  tha  ntaou  rfu  nT-laa  JaakMsdar 
Uw  lerer  Onmih  the  bandkat  ud  a^paud  abdia  nal 
aaiutKavpardiUtu^ladtDthaakitfbthalMkfigkw. 
ThU  oomblBalton  atarMOa  blaek.  Altar  UwUmE  Wla 
nowTsd.  tba  apiDdl^niiabrag«  aopa,  aad  Hd  wiaa  kBO«M 
oDt  fnn  In  ftcBt.  Tha  aarow  tbiSda  aalwMbblaefc  waat 
aatapMidatr^drwHrkad.  TbaMM«flbaUa«kwaaqaat 
and  comrtatalTflMadtha  m  ehaek  aat.  InraaiariUaaMt 
bHik  to  &«  SIM,  It  <lba>aa«)  was  ■paataBdiandaiUkaM 
Btdea  of  tha  ooppar  <7U>d«miB«d  to  Ik*  fraaaor*  Bla^  aflv 
a  Uah  vraaania.  The  apladle  «b«e  tha  pad  aaab  waa  aa>- 
tmSe^baatO-USi  tbaaadbadeattofraataMaabaMaaMd 
r  Aa  frnt  en»  Into  tba  ba«a  a<  tha  cim. 
hard  that  Ueoald  not  batooahad  bra 
■aahiaan  haad  «a»  a^^tlr  oaaaamd 
itbetwo|SBnaw«npiaoUaaIqrn)Dad.  Tha 
not  anlnadi  Iba  Taar  ena  waa  Mknalto 
■aaaat.  TbeMatbnagliaebnaabHaSltar 
Inpaatla  firaot  aadt*  aaarijlbadiaBalarar 
-  |aMiMokaaallBaMban«(a««BwM 
t  aop  abaat  9M6  taAi  «T«r  paC  aboM 
raap,abaBtMtlBeh. 
Llaat.  B.  St.  f .  GnUa,  Saeaod  AHII1>7. 


TSo  inat  aop 

Ble.    The  Iboa  of  tba  aaabiaan  head 
to  the  ftrat  ud  the  two 


eoliuved  or 
l).M&Ilwh;  c 


Jtecord  0/  firing  with  n-inch  B.  L.  rifle  (uteel),  Up«,  Ko.  1  {53  Uni»\  Wairrrlid 

(Ottlsct  of  BriBf. 


*,™;™   De|.r.«.'v.kmlv. 


TRIAL  OF  12-INCH   B    L.  RIFLE,  8TEEL,  TYPE. 
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AnetMih  at  Sandy  Hook  Proving  Ground,  fnm  May  SI,  1S9S,  to  April  10, 1894. 

to  prove  powder.] 


PreoAure 
bore. 


{ 


Pomndt. 

A.  25,350 
P.  25,400 


A.   32,000 
P,  31.850 


3A.600 
37.200 


Ft.  In. 


Coun- 
ter 
recoil. 


Ft.  In, 

0        J 


Wind, 
strength 

•na 
direction. 


* 


* 


Spedftl  remarks  about  eaeh 
fire,  such  m  effeoton  pteoa, 
action  of  breeeh  meohan* 
ism,  i>onanmptlon  of  pow- 
der, sound  of  prqfeot&eiB 
flight,  scattering  of  frag* 
men  ts,  etc. 


The  shot  stmok  in  front  of 
butt  and  rioochetted  orer 
butt  and  struck  in  water. 
18,000  coppers  of  1880. 


The  shot  struck  in  fttmt 
of  butt  and  ricoohetted 
through,  fell  in  the  water. 
14,000  coppers  of  I860. 


Fired  to 
of  1892. 


32,000  ooppen 


Qenend 


Gun  momited  on  SoluMidsip 
ilage  oa  lift  in  nsfw  gim-lUI 
bSlery. 

Fired  into  ssnd  butt,  ronadaM 
andSS. 

Obturating  fiietion  vrlBMi. 

Shot  ganM  before  Briag. 

1  quart  or  pure  ^josfflB  ad 
to  ejVtmSm  bilM  flilBg,ill» 
Ingtlieai. 

Previona  totkis  flrlngaroaiidoC 
128  ponnda  of  tUa  lot  waa  flred 
lB8'iBch  B.L.rlBa:  preaaoNL 
28,«I0  ponada.  ValooHiy  Ml 
veoordM. 

Sineelaatllriiig  braacihMock  «h 
moved,  and  Smo  Ibr  lamraaA 
Qt  apindle  of  blook  aBiaMad 
frwi4Jfi9iaoliaato4J»iBafi». 
Orijdsal  tongtliof  Uook 
14.75  iaolMai  after  nmm 
shofftaatjiart" 

Faced  otfblgli  parta  of  Uoek 
to  make  it  aane  ivgth. 

Breeohbloekwaa  apaatO-CMlMh. 
It  waa  tuned  oowa  to  tha 
original  aiaa,  14.19  laebM. 

AU  Qixeada  of  bkMk  fllod,  and 
edgea  of  slotted  aeatora 
rounded.  Front  eap  waa  left 
the  aame  in  diameter  aa  lAar 
round  88, 14.191  liielMa.  Etar 
onp  had  ozpaaded  041  liieh  I  It 
waa  turned  to  UjUKII  inobM. 
The  Upa  of  tba  froat  eap 
turned  down  to  OJl  ladh  la 
thickaeaa,  aad  appar  adga  to 
k  inch  for  the  depth  oTUl 
incbea.  TwoaidttriBniMada 
to  take  the  plaae  ofiipa  oa 
enpa,aaiierdrawiag.  Thraada 
oa  inakto  of  gna  aeraaad  aad 
filed:  edgea  of  alottad 
rounded. 

Filed  off  roagk  parta  of 
eheekoeat. 

Ueatenaat  Peek,  Ordaaaea  Da- 
partment,  isof  tiwopiakatluil 
tbepoor  workingof  veloeitj  la* 
otrumentswaaauetothatabea 
on  ohronogr^ha  aot  bahig 
eyUndrieaL 
^ekwitjr 


Yebeitjr  takea  by  LImL  F.P. 

Peek,  Ordaaaee  BepartBMBl 
FIriag  ooadaeted  by  Ueot  S. 

StJ.  GnUok  SaooBd  ArtOloiy. 
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APPENDIX   30. 


Record  of  firing  xciih  l:2'inch  B.  L.  rifle  {9teel),  ijfpe,  Xo.  1  (5S  Umt), 

[Object  of  firing,  exhibition  of  gun  before 


Powder. 


Projectile. 


Date. 


of 
fire. 


Kind.  !  Weight. 


Number  of 
prisms. 


Kind.    Weight. I 


Shot 
marked. 


ifi9:j. 

Julv  13 


87 


July  13       88  i 


U  00 


s  S 
P 


^   - 

c  5 
Q 


Pounds. 
450      0 


400      0 


4,322 


o 


o 

OQ 


n 

CO 


o     ^ 


Pounds. , 
1,002} 


1,002 


Travel 
of  shot 
in  bore. 


Jnehei. 
330.3 


Eleva. 
tion. 


Instm- 

mental 

velocity. 


Not 
taken. 


o         * 
10      0 


3      0 


I 

J 


TBIAL 

W»UrvUet  ATieH4a,  at 


OP  13-INCH   B.  L.  RIFLB,  STEEL,  TYPB.  601 

Sanig  Book  Proviitg  Qrwni,  Xo.— Conttaud. 


{f;:S:^  h  '•* 


Orp.  BUtih  ■■  c^ITeoton  piece, 
ifcoUuti  of  brewh  nieohui- 
Isia.  cuDnnrnption  ofpow' 
df  r,  saand  of  pni|eetU«  Id 
fliKht.  Hcatlerlug  of  tng- 


Carriage  In  rrtnrnliiii  U> 
flring  potltlon  compnaaad 
Traut  bnffm  1  laoh. 


mml  bDtfcn  L  luooT 


tli  aallDDa  of  pore  itjcerin  In 

ovIlDdan. 
Obtaiatlag  frlotion  primsn. 
^0M>  soppan  tt  IHb. 

itoca  laat  tiiaf  aplaUBnbH 
baan  Mtwdwd  to  iha  anlaca 
(Or  Um  fouMn  to  iladil  oa  n 
IowUbs  the  SBB.  WkaB  fb* 
gnn  ia  alanlea  to  tha  psdMDB 
for  tadlu  tha  pbMwB  la 
•aKakaUAlife  toMTBltaM* 
maalpiiiMlaa  of  tba  nMla« 
hndai  tMa  U  BM  lb*  ^n, 
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APPENDIX  30. 
Reoord  of  firing  leitA  13-i»ek  B.  L.  rifie  (*(«e(),  Igpf,  Ao.  1  (of  !»>), 
(Objutof  flriacUUil 


SllOt        , VThnl    D*P""-    «l«'i'i,l 
Kind.    W.lght.    ™"^-inbo«J    "'°»-      ^^' ' 


TRIAL  OF  IS-IHCH   B.  L.  RITLB,  8TEEL,  TYPB. 

Wttnlirt  Antital,  at  Sandf  Hook  Prorinj  QrowA,  «la.— CoBtliillod. 

nwcb  nokebH  powder.] 


SOS 


Wind, 
tnnslb 

Oiro'tlon. 


Special  rcmarku  Hboat  <UBb 
Ur*i.  lUth  QA  &^^<t  on  pi«Dei 
aiMloD  or  bn<DCh  mwlian- 
Imo.  eouaiubptlmi  of  onw- 
iLef.  sound  of  iin^JK'^  In 
a\K\it..  Kattwing  at  tng- 


Js    lOi 


Aflfr  tlii«  round  th«  gun 
ml  amed  Into  baticrT  and 
It  na«  fuuDd  that  tli« 
•pindle  of  the  Fh«k  vali  e 


Fsitnlred  Ui  knack  Ihsm 
tpait.  Ttia  Hiilndle  and 
tecvt*  wen  anioaUivd  off 

jf  IliB  Bpring  •>■  aa  hi  lira- 


dlu    from     itrlkinB    tbo 

Thi-  pomp  bllsd  la  work 
pni|r<^Hy  afl4»T  tbU  nmod, 
and  nben  taksn  a]>»n  a 
portion    of    the     rubbor 

of  iha  larrpU  of  ihe 
pan-p.  Dloainjt  ona  of  Iho 
porta.  Wbnn  (ilia  vaa  »• 
moTcd  tb«  pump  worked 
proporlj. 

FoTder  stored  In  ordinary 
p4wdvf  htrrWa  a  I  n  ^  o 
Ani{.  S,  1992.  TbB  poK-. 
dor    atiruuk    in    walKlit 


calty  amiikciieaft-    A  grvat 
dame  ahnt  ont  froin  tbo 

and  men  atandlng  alHiiit 
W  foot  In  rvar  lald  that 

wpdhlo.    tbn  blaat  was 

flf  biowfi  powdar. 


during  liiia  lirtug. 


noriB83iiiroandi«, 


«d  prowri; 

imalmiil  uut 


rlaiio  on  tLn  in  new  gua-Iin 

haltiTV. 
OMoratlni  Uctlun  prtoiBn. 
FlrwIt^aH. 
■Xhto  powilet  ba*  been  atand  in 

AasuMt.li»t.    n'henopansd 

them  was  an  odor  of  oilier. 
^tbuogb  BUI  aa  pDoeeoI  aa 
whan  pack*d,  u>d  tha  man- 
*tDe>ergeBnI.talfKl  IhaMldld 
BO<  KtY»  bini  a  linadacho  aa  It 
didwbrvlhopawitern  ntoanu. 
In  apputrance  Uiu  powder  waa 

wi,  Bixwpaulaa  uj  tov 
tkladofbUekaMCwhleh 
aonn  dhnlpated,  TheiMMHUVIa 
parapet  waa  blaekeoed  with 
ili«  loot  wi  (bin  the  ran^  of  the 
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APPENDIX   3a 


Hccord  of  firing  tvith  IMnch  B,  L,  rifle  (9t«el),  tjfpe,  Xo.  1  {S2  toM),    j 

[Ol^eot  of  4ring.  u*\  uf 


l*OW»l<T. 


Date. 


Are.     Kind.     "Weight. 


IKU:). 
P.  M. 
Aug.    8 


91 


i  '     -' 


Si'jii.  i:{ 


C 
u 


NunilMsr  of 
I>ri0iii8. 


f,.i        ,^^-  1  I 


u 


«.  ■ 


375 


Pnjectile. 


Kind. 


Shot 
Weight.  ™«kod. 


Travel 
of  n  hot 
in  bore. 


Instn- 
nmul 
DepreH-   tHwiIt, 
uiou.       S75  fcf't 

muizlc 


Fert. 
1.8e     i 


[Ol^jeot  of  firing,  ezUUtiti 


3 
B 

1 


- 

f 
1 

£|pra- 

Cten. 

Of!             1 

1.002 

330 

10      0 

THIAL    OK    12-INCH    B.  L.  RIFLE,  STEEL,  TYPE.  506 

racnal,  al  .Sandg  Hook  I'mving  Groitnd,  ttc. — ContiDUud. 


In  a  DuulEad  decree  fmn  the 
■hot  <rltli  powder  whioh  vu 
•Ivred  In  DnllBiU7  powder  bac- 
reli,  when  no  dliKalnniUon  of 


■Dokentiled  nutof  thfl  miiule, 
juidLhuifclDiE  It  might  poulbly 
be  diia  tu  a  partlaa  of  Iho  oer- 
tridga  bee  uuolderinjr  in  tbe 

boro  tbeoffi'vrlnobArgoafthe 

^Urprilke  odor,  A  fcwmo- 
wl'tli  n  1  iolcnl  bendube.  wUob 


ereij  with  the  Aim  M»t  ■! 
moDtiuued.  KOIOB  of  wbioh : 
bud  oiT  on  tbe  band,  ImiIdk  k 
peculiar  brownlab  colDr^  giva^ 
aiipc«ru]Ofl  of  JEreat  heat  on 
Ib^meul.    WitftbeniDeplloD 


di>UiirU]' 

IbEnHoeipali 
thn  dltrfiari 


>r  tba  laiter  iru'likii 
■bile  tbn  fbrrMr  «u 


diui  paled,  ai 


riago  on  lift  ia  new  gun-till 

Obturating  frlctkm  primer. 

FiriDK  condaeted  by  Ueat-C.  B. 
'Wbealer,    Ordnance    Depwrl- 
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APPENDIX   30. 


I)at«-. 


.  No. 

'  tin'. 


Record  of  firing  with  1^'inch  B.  L,  rifle  (fteel),  t^pe,  Xo.  I  (5?  foM), 

[Otjoft  of  ftrivs. 


Powder. 


Projectile. 


Kiud.      Wci;j:ht 


Shot 

Xmnl^rof    ^^^     Weight.  ™*'^*^- 
])riHmH.       "'*""•     "on,«i. 


Travel 
of  shot 
in  bore. 


£leva. 
tion. 


Iiutra- 

nieiital 

velrtcilv. 

275  fert 

fntm 
muxzlr. 


1893. 
Nov.  10 


Nov.   17 


I 


Nov.   17 


u:! 


94 


95 


Nov.   17       IM) 


lS9t. 
Jan.    '_'<)       «)7 


Jan.    L'li        9H 


n 


a 

s 


z 


J 'on  lids. 

100 
100 
100 


;o<) 


I 


117 
117 

no 


350 


X 


43:i 


lU)  ! 

117  ■ 
117 


1:1:1 
i:i4 
i:{:{  , 


•too 


425 


1.059 
1.  0.')9 

1.  o.vj+7  ; 


1,239 
1,239 
1.2214-7 


150  ' 
150  ' 
125 

i,:.«9 

1.589 
1.317+7 

425  1 

1 ~                   «._ 

i:u 

160 

i:i3 

1,421 
1,756 
1.40l-f7 

1,209 
1.220 
1.213+7 


l.:{84 
l.:i9« 
1,376  +  7 


•Jan. 

L'O 

l»0 

- 

117 

no 

117 

1.210 
1.  109 
1.203+7 

:> 

r  -J 

3.")0  1 

— «  .     — 

Jan. 

•Jll 

100 

t                i:<4  ■ 

1.374 

i.6:{(> 
l.:»78+7 

5 

n 


>     0 


PouiuU.  I 
1,00341 


'Inches.        o               Ft  ft. 
330.2         9      0   


1,U0U 


Deftre*- 
Mton. 

330.5         2    4«| 


I,  QUO 


1,002 


1,001 


1.000  .. 


008 


1.001 


330 


330 


330 


830 


LiMt. 


330.5         2    4«i{      |;«i 


330.5:     2   m<     };»J 
»«)+  '5' 


-  *>{  !:S 


*  « {  1:S 


2    411 


S    «T 


{  1: 


5M 


{ 


1. 
1« 


TRIAL  OF  U-INCH   B.  L.  BIFLB,  STEEL,  TTPB.  507 

W^larlM  drtutat,  at  Stmig  Hook  Proving  Gnmnd,  tie. — Contintied. 


'^ImS" 


Vlnd. 

■rr 


Aef,  ■onnd  of  prqlentUa  In 

nistit.  Rcittw^&ig  of  it^. 


tr.x 

IG.S 


111 


veloolij 


irml  fwauden- 


;Sf 


Pnmped  buk  to  liadliif 
pDalilon,  The  pamp.  ■[ 
tboagh  doable  acting. 
onlv  worlwd  on  one  aidB. 
lg,««  iwppen  Df  IMO. 


lirfMloTil;.     The  br«ech 

uUafnoliDrilr. 

Cbecli  Tklrs  did  not  Mt.ud 
pu  rstumed  to  AiIdk 
poalHon.  IB.WO  coppsn 
oflBtn.    Shotcunooolof 


■Dd  nn  ntUTDad  to  flriii( 
position.  In  mnalDf 
Iha  gan  Into  bntt«T  tbo 
bnuahblock  wm  loft  opaa . 
Tta  eoBwIo  oaiutbt  ob 
the  iMo  of  the  oUTlBn 
■Bd  btoka  oir  tba  Utsli 
which  bold*  bneob  neab- 
noiam  opan.  Tba  (Ulor* 
of  the  Dnt  piluiar  to  If - 
Bite  Iba  obarfe  waa  nrob' 
■bir  due  to  tba  ebaTge 
bdng  fortad  too  far  into 


that It  wj 


(Ma  loading  platTonn  In 
roIliT  apron  IvokaD ;  abot 
eanw  oat  of  bntt.  lS.Dao 


vr& 


gauge H 


teond.  Cbeok  Talve  did 
not  act.  utd  i[nn  ntimad 
to  flring  poalBoo. 


riaga  an  lift  In  ■»««  ;«a-Uft 

Oblantmg  MoUon  tniioaia. 
Findlaae«.TOasdai  Aradlsto 

■and  button  b«a«b,  nHuda  N 

to  M,  InetnaWa. 
CjIlndanflOad  wIthanitleTatTa 

oilKo.1. 
Kc*  tbtottllu  bara  pat  Im  ba- 

roralboBilagorHoT.M. 
Tbo  pomp  platan  waa  paakcd 

bafora  tfaa  Brlu  nf  Hov.  IT. 
Altbongb  tba  IMotkaalanttoC 

■aarvaa  tlgblan-' ■■  — 

poaalbla  «!Ui  a 


anolLiaia 


waapuanao  inrn  iiin  iihaninar 
Fbo  dapraaaloB  ciTaB  bv  rmBok 
qnadtaat  la  Aoat  tUM  fkc 


riue  oo  lift  In  new  gon-Uft 

Obtnnttaii  MatiM  arfnan. 
rirad iBtoMdtaMoa  baaah. 
Tba  eaitrtdaa  baaa  wan  not  oal 
CatfaHgaa  of  alT  wa^hta  wan 

FIrlnii  oondantad  bj  Liant.  K. 
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APPENDIX   30. 


Record  of  firing  \pHh  IS-inch  B,  L.  rifle  (steel),  type,  Xo.  1  (5f  iem»\ 

[Object  of  firing 


Datt« 


1894. 
Jan.   20 


JaD.   20 


1894. 
Mar.    7 


Powder. 


Projectile. 


No. 

of 

fire. 


Kind. 


^^-oig"-   ''pS.^',."'    KiBrt.    Weight. 


Shot 
1  marked. 


101 


102 


u    . 

;■  •-•I  < 

O  * 


103 


Mar.    7  !  104 


Mar.     7  '  105 


Mar.     7  i  100 


Mar.     7      107 


3 

ao 


O 
u 


« 


135 

150 
150 

I 

435  I 

150^' 
150 
150  ' 


1, 388+7 

1,551 

1,551 


1,551 
1,551 
i.  544+7 


450 


o 


o 


O 


I 


Pounds. 
996 


1.000 


143 
150 
150 


1 

1 

443 

150 
143 
150 

443 

143 
150 
150 

443 

143 
l.')0 
150 

443 

143 
150 
150 

443 


1,499 
1, 572 
1,554-:  7 


1,574 
1,497 
1,  550+7 


1,503 
1,568 
1.551+7 


1.483 
1,558 
1,551+7 


1,487 
1,  568 
1,  552+7 


u 

w  \ 

o 
ae 


o 


1,001} 


1,003 


1,001 


1,002 


Travel 
of  shot 
in  bore. 


Dep 
8ion 


IiMtrn- 
mental 

Si5feet 

fmm 

muuk. 


Inehfs, 
830 


330 


o      '        Ffft. 
o    47   I      l.«0 


M  \: 


on 


[Oluect  of  firini;.  tu  fir«l 


1,002    330 


329 


2    40 


Elevm- 

tion. 

o        ' 

3      0 


329 


5      0 


329 


10      0 


329      >     19    39 


TBUL  OF  U-INGH  B.  L.  BIFLB,  8TKBL,  TTPB. 
V«i«rvIM  JraoMl,  ai  Saitdt  Hook  Pnvittg  Onmnd,  «le.— ContluMd. 


t.tinep<n. 

■der.I 

FnHon 

SmoO. 

OKU. 

ler 
noon. 

SpwUl  rranark*  nbont  nMh 
^irTS^™        dor,»m.udof  nroJKufiihi 

Gsoml  nnurka. 

D.  ».«l» 
B.  M.MU 

D.  ai.MT 
B.  n:«a 

Ft-tH. 

i    10 

s 

Ii 

Chrck  ntTe  did   not  tet. 
of  bun      S8,000  eopperN 
CE«k  Talre  did  nM  «l. 

Mw  hjdnalln  gnu  Ufl.) 


rl).    4S.BII 

.. 

i 

1 

{R:SS>-  . 

'  " 

ffiSSl-  • 

i 

ffiss;)-  ■ 

!i 

K:  as  )>  >. 

1 

1 

1 

find    bio   tttiA   butt  on 

boiuh.    Velocity  oumput 

'      wl    for  Ihl*  ruiuul  ((tun 

pmot  of  powder.  1,878.1. 


Onnrnn  Inbattan.  CbM 
Tklra  tapped  bcAnflTiiij 
Tba  hrdrwiUe  nnnu 
did  DDt  Tork  propiirij- 


Thn  bydnnllo  nuDmu  did 
not  work  propvrlv. 
Clieck  valve  tapped  la  lU 

xDHple  of  stro^H  before 
firing   la    )[uer«nl)r  ■"--" 

Hjrdnuliv 

;•  worked  Hrwiplii  e 

uitf  ihitt  the  valT 


Hue  VB  II 
baaaTT. 
>bIiirBdiiE  A 
indalW,! 

Lna  coDdaetMl  Iit  Unl.  H. 
.  Ansa,  nn^,AlUUaa>. 


IM,  109.  IM,  uDd  lOT  fired 
Firing~caDdiwt«I  lif  Unl.  H. 
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APPENDIX   30. 


Record  offirintj  with  IS-inch  B.  L.  rifle  (8ieel),  type,  No,  1  {52  Um»\ 

[Object  of  firi&s, 


No. 
l)at«'.        of 

lire.     Kind. 


1894. 
Apr.   10      ing 

1^" 


Powder. 


\V«ujrht. 


IM.    Oz. 


Apr.  10      109 


Apr.   10     110 


Apr.  10     111 


a 

r. 

Pi 


117 
91 

117 


0 
0 
0 


NumlHT  of 
]>ritims. 


:i25 

0 

142 

0 

142 

0 

66 

0 

350      0 


42 
150 
150 


4 
0 
0 


1,229 
952 

1.223+7 


1,481+7 
1,485 
689 


445  , 
1,569  I 
1,562+7  I 


Projectile. 


Kind.    Weight. 


Pounds. 
1,001 


342       4 


175       0  1, 844 

175      0  1,846 

6     Kitte  i>ow- 
dor  ijpiiter. 


350      6 


3 

CO 

o 


^ 


1,001 


Tmvel 


iBstra- 
meoul 


Shot       ^T^Z^l  i  Depivfl    relocitv, 
marked.  K^t^^ '    •ion.      275  k^t 


1,001 


marked. 


1,000 


in  bore. 


275  fort 

froai 
Biiiule. 


Inekes. 
330.2 


330.2 


330.2 


830.2 


o      '         Fift. 
o    AS  I      1  «M 


'  «{  iiS 


3      5  I 


I 


1.7U 
Loft 


i.m 

Lort. 


TBIAL   OF   12-INCH    B.  L.  RIFLE,  8TEEL,  TYI'E. 
Walerrliel  Artenat,  at  Sandf  Hook  Proving  Ground,  etc. — Contiuued. 
to  |»ruvi9  powder.] 

Speoislre 

der,'  -oiinrt  of pnjBcUle  io 
flight,  wBMimng  of  fng- 


Botli  hbol  and  powder  nm- 
□i«d  br  hADQ,  hj'dnuLlo 
numniT  not  work  in  r. 
Tbtt  nilal  CDlumB  nf  piism  ■ 

and    Ml    ieniter  of 'riflo 

^cIi'mvILod  "r  lilt,  ut- 
(rlilKshadiUownlKDitiir, 


tbo  ■plndli- 
u  broksD  bv  tht* 
anil  Joel   !n    ifnnt   of 

nr  porlioD,   with  both 

«    nti.      The  Bpindlu 
IB     I'lw'ktd      raliallr. 


rla|^  on  Lift  in   new  gun-U 

Obtanlins  MetioD  primm. 

Find  into  uod  liult. 

32,000  coppan  of  (NX  in  runnd 

lOftolll.  InrluUe. 
Tiriag  enodoefd  liv  Li»iiL  k 

F.  fianniHi,  Fint  ArUUec?- 
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APPENDIX   30. 


Record  of  firing  with  J3'inch  B,  L,  rifle  (steel),  t}fpe,  Xo,  1  {52  ton9),  Waterrlitt 

[Oluect  of  firing,  to  t«'»t  jnm 


Powder. 


No. 
Date.    .  of 


tiViu    Kind. 


18U4. 
D<?c.      <1     112 


Marks 

on 
pow-    Weiglit. 
der 
boxes. 


I><M-.     fi    ii:{ 


u 

Cm 


X 


i)vv.        i\      lU 


CI 


s: 


X 


Lb$.  Oz. 


Nnmber 

of 
prisms. 


120      0  i      1,239 


90      0  ' 
90      U 


!  300      0 


930 
929 


Ihrojcctile.      fl  . 

—  « 

Kind.  Weight  ^  o 

;5 


ihr.  i:>    115      't   ]\  r.  u 

'  n    1 

A  17 


s     I 


o 

u 


154    12  ;      1,596 
154     12         1,601 
149    12  '       1,543 
12  ,  Igniter. 


460      0  ' 


154 

12 

1.595 

149 

12 

1,543 

162 

12 

1,683 

12 

Igniter. 

468      0 


153  12 
152  12 
ir)2     12 


1.002 
1,  592 
1.595 


12     Igniter. 


>  4(>0      0 


:  Pounds. 

I   1,000 :.... 


CO 

eo 

■*» 
o 

I 


1,000 


1,000 


1.000 


PrfMniT 


Elevation. 


per  M[uaiv ; 

inrh  of 

bon.'. 


'5  Poundi. 

*"      "    IV,   16.759 


^  'rSco^^ *ic:lit.    2    12 
"  \Qiiadnuit..    2    19 


r Scott  sight. 
iQnadrant . . 


2    10 
2    17 


10      0 


J.    34. 
O,    33,  MM 


B,    3»,244! 
V.  32.7W9 


{ 


V.  J7.1« 
r,  M.M4 


TKUL   OF   la-IHCH   U.  I^  RIFLE,  STEEL,  TYPE,  513 

Jntnal,  at  Samdg  Hook  iVoriiif  Ground,  from  Dtetaibw  6  to  i)«MM6«r  19,  1894. 
ftff  aoeunoy  at  3,0011  yanU-J 


Bpwial  ranurkii  — ~».  ...^ ... 
■onh  u  effect  on  pleoi^  aetlipu 
vf  branch  mechBnlBDi,  couamp' 
tlm  of  powder,  BoiiDd  of  pro- 
jectile In  fllb'bt,  wMtteriag  ol 


;heliihl  wall  L . 

I  nolioadeen  and  Ntttt  ialmgili 
WMtonioffliyiheliliuii.  Tho 
cbwIiTilce  fined  to  act  and 
lliBfDD  retanwd  to  ballwv. 
Vnlve  laliaii  ont  and  niamlned : 
the  •priBEi'aa  npaelandthe 
.11 >  .!._  — 1 —  ^pjirBlilljr 

'olTeaodti^ng 

worked  la  pimp  friin  battrr  i 
Stnick  target  4  feet  alwTe, 
Ineh.M  lert  or  — —  ""-'■ 
ml  oil' 


roritMl  to  pimp  fr'in  liattrrr . 
-nickl '^-  ' 

iiatrlffbtoytiodor. 


iVhoD  tba  ^n  ie  down  in  Ilii.<  i~j<ltu>n 
forluadlne  lbs  truuuiuDi  un  l»]uw 
tlie  wda  of  the  hnlraiiliii  rammer  t>f«- 
longed.  U  that  in  onlw  to  loMl  to  tba 
bunt  auvaotiigo  Uw  laaulB  bumI  b* 


LQ  can  retnnii 


'Xlo 


u taken 
.-tag  wan 


biltmy.    Tbenli 

nplamt  by  a  ati 
Iron  aleeTe  waa  plavrq  HTmita 
IMinlUngtherlHortheTalre 
lo  t  iD<^h  aa  ajtoluit  {  lUDh  be- 
rnro.  lopienuttbeandortha 
vilre  aplndle  from  atrlkhiir 
andDpfietllnglniliiam.  Shot 
olmek  «  fMi  rtaht  and  1  feol 
below  cenler.    i  fe«t  mora  of 


1)18  "B'l  bri'l.liii.E  nil'  !•  .T  iirWcM  and 
,  i!riiiililnBllietrnrwroDtl.ol,a»..  Tbn 
iMomnaiitta  Inr  U  ctirnUt  Id  rmu 
Hwtlon.whtlstha  bed  fur  the  powdrr 
on  Ike  bolat  ta  of  a  broad  ValiaiK; 
■od  tba  odjcH  of  ihn  fomuT  iirolect 
■hurathelattpraotbitwhenaaecUon 
of  Iho  carlrldge  la  pustrnd  (arwani 
iirMof  tbe  out  onnin  nf  prlfunajBtnarOLlly 


coplDM  of  b 


It  belgbt  wall 


^e  l>aw  of  r*ah  cartridge  Ihib 
wan  cut,  the  ItcnlterunElnalilt'. 
and  tbe  bag  aewiHl  OTer  11. 
FaWerUert  powder  ww  tuimA 
on  atiot  bout  aflar  mamlng 
tba  flrat  oarbrMge.  Tba  alo 
nUon  of  tha  con  fbr  loading 
10  beet  adranfi^  h  aboitt  4^ 

nailon  of  S»  3t'.    When  tbe 

^msrl^n  forward  *la  Ibo 


of^'tn,,, 

cnuMng  aDdbreakiuglbogtalua  aud 

LfWrloaillnjtthetUtbronndinanTfraE- 
^atl'i^dn-"-'''^  -^.L.  ?."_: 
belli  t  and  fDlen 


tU  Mteved  that  with  tlieaa  nrFanjce- 
menu   Ibe    prvBeM    of    luadine    <■ 

Ignlllog  tho  rbirin  unleta  Ibe  grtat- 


IfUra  Uie  BcoU  algbl  reada  V  and  << 
aimed  on  the  Up  nf  tbo  tar^t  Iho 
■inadrBnt  icada  ^'':  berluDtalvRW 
-' '  ■-  of  •Isht  a«t  17-  right. 


Thl^"'fl'>!i?ld ''bo    ( 


■but  pan  la  daniagod  I" 
and  n«da  rspaln.    Tl 


I     primer  failed.    Tlie  old  Soott 

,  I     (Igbl  wa*  left  on  Ike  gun  atn' 

tho  F.  i.  rear  (bar)  tight  wa 


FlHog'nMl] 


s  rnSBt  ad  of  rliht  chaiala  lo 
I  fur  algbtlntc  with  Uu>  Hcott 

■of  Iho 


ttU,  y,  II.  rhipna,  Onlnanco  Uenul' 
nKDl;  Capt.  T.  Ilaath,  llnlnann 
nil,     Ll"nl.     F.     K     PMk. 


The  Hcllona  wen  put  io  Ihe 


Oriuanrr  .  ., 

W.  K.  I'xjmt,    I.iciilfiiant,    Onlnaniw 
DoparlmeM,  U.  It.  A. 
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APPENDIX   30. 


Record  of  firing  ivith  IJ-inch  B.  L,  rifie  («/ce/),  t\fpe^  So.  I  ('iJ  ioni\ 

[()bj»»<'{  of  rtriu};.  to  test  pn 


Powder. 


Date. 


No 
1  of 
tire. 


Kind. 


1894. 
Doc.    11) 


110 


Dvv.    19 


Dec.    10 


Dec.    19 


Der.    19 


117 


118 


119 


120 


D«'c.    19     I'Jl 


I)«M-.    1!)     V22 


I)«r.    19     12:j 


D.c.    19     TJt 


Marks 

on 
l>ow-    Weight. 

dcr 
boxes . 


Projeotile.     !  C 

i^ 


Nunil>er  ■ 

of       .Kind.  Weight. 
priHmB.  1 


m    O 


Ci 


s: 


!   S   ' 


C 


s 
c 


A  C 
«  27 
C    10 


L7*#.  0^. 


153    12  '      l.OOC    ) 
ir)2    12         \,5».\ 
152    12  I       1,591  i 
12     Igniter. 


4G<J 

0 

A 

24 

153 

12 

B 

6 

152 

12 

C 

5 

152 

12 
12 

460 

0 

>  ■ 

~-„*3~ 

A 

19 

153 

12 

1>> 

5 

152 

12 

I 


1,605  ' 

1,595  , 

1,590  i 

12  j  Igiiit«r.  ■ 


1,606 

1,593 

C    13  I  152     12         1.593 

12     Ipnitor. 


A  20 
H  37 
(;    12 


460      0 


153     12         1,606 
152     12         1,593 
1.V2     12  ,       1,591 
12     Igniter. ', 


A  7 
H  4 
C   15 


A  31 
li  18 

C   18 


460      0 

153     12  1,606 

152     12  1,593 

152     12  1.593 

12  Ii:nitx»r. 


460      0 


Pounds. 


n 
I' 


153     12         1,606" 
152    12  I       l,,'i92     j^-S 
1.V2     12         1,592 
12  :  Igniter,  i 


4(>0      0 


A  27 
J5  7 
C   11 


A    8 


153     12 

i:.2     12 

152    12 

12 

4(K)      0 


153  12 
B  32  I  152  12 
('     3      152     12 


1,605 

1,593 

1,592 

Igniter. 


1,605 
I.  593 
1.  592 


'j: 


12  '  Igniter. 


I  4(i0       0   I 


A     1 

1,53     12 

1,608 

l\  29 

152     12 

1.592 

C:     6 

152     12 

1.593 

12 

Igniter. 

400       0 


1.000 


l.(K)0 


I 


1,000 


1,001 


1,001 


1,001 


1,002 


1.003    . 


Elevation. 


rSight 

\(jiiadrant . 


10 

17 


iiiih  r»f 
Iwrt'. 


.J.  :m.  IS 


g'fSigbt.... 
\Quadraiit 


2 
o 


4 

11 


J .  '.U\.  .*i78 
(I.  35.tQI 


g    fSipht 

IQn.adrant . 


G 

13 


0  /Sijtlit 


•> 


IQinidrant..     2    13 


r 

V 


X3M 


6 


/'^ight 2       C 

igmidmnt  ...  2     13 


.1.  l-'.JJS 


rt    fSiRht 2      6  .   U.  313I 

"   \Quadrant...  2     13  '   V,  :i7.0M 


P   /Sight 2      6      J,  39.jtf 

"   IQuadraiit . . .  2     13      o.  3i«t 


„  /Sight 2      6      r.  36,93 

*   IQuadrant  . . .  2    13      V.  ».75i. 


»«»U:SS 


TRIAL.    OF   12-lNCH   B.  L.  KIFLE,  STEEL,  TVPE. 

rmHiil,  at  Smiily  llouk  I'rvving  (iruHtid,  tic. — CuQtiaiied. 


I 

! 

f 


I  ThDUy-pofiflVALTOoiwnedalidaL' 
Idw<^i1  the  EQD  to  letam  in  lAC- 
I  ixrv.  AbuutafHItnanuribe 
I  mplns  of  bnutheJEht  iriill 
;  bloonafT.  TlidKlHiEmlHBdIhe 
I  urgot  (Bverl.  Tbomlre  wu 
I  cl»ed  W  ■IrlkinR  it  wilk  > 
I  haDimi-r.anerwhli^tbepiinipii 
urutkeil  to  ]uitiip  ttont  bAttvrj^ , 
Tba  bj-|waa  valve  ActAlu  Ln  pn?^ 

tdg  «•»  tors  olT.    SliuE  stniok 

■)f  I1.W  lui J  «}  feet  right. 

raws  holdlnsdiiwD  the 

■■  tfie  lift  HTf 


Til..  BcnoT 
_.j™'iB«U! 


miiiiU  nil.    'n.»  >baC  stnic'k  ^ 
fei;triKlitglH.iJler. 


lb«  l».[iiuh  vilve spmilla  aoil 
Ibciam  linflloUoWlhuviil™ 
.IwH-l    Ud   llrlDK.      Thi.    sliol 


ticlit. 

WHS  gHLllug  ton  dart  tn  wnll 
lu  coDtinad  the  Utgvt.  no  tJie 
.liut  WM  6red  to  M».    When 


lUTmiBE 

I  ud  a 


lefricIlgn-Riuli^raatiffi 
JT  to  allDW  Ibii  tolUp. 
ii.iUw»t»  tlEblentdiuid 


Thp  iihot  pau  koa  bwu  rnpalrnd  aiiice 

Gun  aiusl'at  Uib  cealet  of  Uin  tup  oC 

lu  order  M  a'roid  Chn  dangar  of  oniahins 
the  rear  priama  aad  tlie  teDl(er.  noisa 
mi  D#4i.  0»  a  vroaden  dink  was  blaiwit 
at  ihebaHoranoh  a«tl(>n  of  tSaear- 


IIirDiislieut  the  flrloa. 
TheraaliimUlbganlHiuFattbeddeaaf 
the  floor  of  thagnnlinwhendown  to 
pravi-nt  aoaideDt   (hnn   ateppioK  "IT. 

iuat'h^K  The  iBwl  ff'thTH'^r.  " 

TU  p.  a.  brewli  rlel't  wiu  let  at  t" 

ihrooahout  tfas  Sting,  and  iru  not 


"^e^lSSl.?^-^-'™""- 

4I011   ftOD 

impact 

ewterof 

h  II.  L.  rifif  («'rFi).  *llpf.  -Vo.  /  (J»  lo««),  TI"a(rr 

|Qtt)»etBrnriBg.t<i 


■  Kr 


AMI    . 


A  »  I  IStl    11 
■■  K     153    li 


FroteotUv. 

timeiir 
fllgliL 

Tmvtl 

NnlDUer 

of        KiBd 

Wrtcht. 

r..-.. 

,.»-. 

llMBJ 

1,SM 

I|oltar. 

1,007 

,,™ 

m 

l.UE 
IgnlMr. 

l.SM 

t,6«a 

l.VDS 

m 

1.M5 

Ifinlwr. 

i,«n 

.,«. 

'• 

I,  MS 

iKuU^r. 

P 

I,M1 

1 

2 

1,0« 

WJ 



Igniter. 

■  .«« 

l.Wi 

ZTJ 

1,5M 

IgnllBT. 

!:S! 

i,«oa 

381 

iKnlliT. 

TBIAL   OP  la-INCH   B.  h.  EIPLE,  STEEL,  TYPE.  517 

JrttiMl,  at  Smtdjf  Book  Proving  Ground,  from  Drctmbtr  .7C,  1894.  to  April  ii2, 1895. 


,    wind. 
I    glntiGtli 

Mrtdinw- 


BQcli  aa  ciinH't  nn  iiiccv,  uUon  uf  i 
bwfib  niecbaniain,  ciiusaiupttoii  \ 
of  powdeT,  souDd  uf  projorlilt  ia  i 
llJKbt,   BCfttlrriDg  or  rrugmenlB, 


■    Tho 


l«l  I 


I V.  85.2 


(  J,  u.a»  ,1  0 

\  O,  3S,U8  7  " 


(XT,  W,4S 

f  J,  35,  TO 
10.  3*,  73 


nuDEDed.  TboheDiIofHiucvilLI' 
lug  put  In  aboot  thiMiiHUin.niuR' 
Inf  •  lletoj  of  thnm-tfiurtlu  bonr. 
KanRO.    l!(sTlHtloDtotbon«bt<>f 

RiDeu.    DaviUIuu  tu  tli«  rlgbt  uf 


InderpHrtlnllvlilnvnout,  Kn 
DvvialluD  tu  tbe  rielit  or  Iti 


Kuig«.    IX'iiation  to  tbii  rlglit  nf 


Kuie».    Deriation  Co  tbe  HkIiI  oC  | 


ItiiDKe.    l>oyUliva  to  tUe  rlgbl  of 


Rauge.    DuTlaUoii  to  tb«  rl^bt  ui 


After  thin  ronnil  tlia  bono  (C  lO)  hnil 
ihurod  forwnrd  O.OSWIncb  fniiu 

able  aepantlim  in  tbo  Joint  lie- 
tiTMn  tho  C,  hoop.  JtiiDue.  IV 
viatlun  tu  the  rlgLl  of  line  of  lire. 


SlDcotheloflt  Qringllteby-poaH 
line  liai  been  repaired  by 
tbloga^luduulbe  laiiiaiup 

closed  ou  flrina, 
SiHllonsofoU  add(:d  to  cf  Under, 

Diriy  lion  ffiven  by  Suott  siKlit 

a  poat  pIiiiiteiEnFnr  tbe  bnuili. 
E  Bvnilon  given  bv  nuKlmnt. 
Lino  of  Hm  Kliclitry  10  Ibe 


/umi  <bol 
Ting)  ia  « 


B  feet  aboTO  Ifte^iu 


iklngtuIalhelglitM.Sf 


127  fl,  lftl.40       13a  I 


Tarda. 
B,  IS4. 40 


iKrondmleilliy  Li 
rb.  Uidnanes  Dei 


APPENDIX   30. 

Iticord  o/Jiriiuj  u-Uh  IMnek  P..  l.  tilt'  ( •Inl),  l-wr,  .V».  1  (.;?  loin' 

|Ul|]w'iar  flrlD):,  lulu 


■ss.- 


Weight, 

prkm.. 

l.i..Ot. 

m  la 

1,5M 

l.SM 

la 

iBDller. 

13  I  TdiUar. 


IK    12  l.OM 

1S3  lii  I     liesi 

12  I  Igniler 


1»    I!  l.GSa 


TBUL   OP   12-INCH    B.  L.  BIPLE,  STEEL,  TYPE.  510 

WaltrvUet  Artnal,  at  Sandf  Hook  Proviitg  (Iraund,  ele. — CoiitiniMd. 
gnu  foTBCoDTBcy  And  rangh] 


E«Dil. 

liou. 

Specie  romukt  ibmil  cuh  Are, 
of  powder,  louiiil  ot  nntlectlle  lu 

GBDVial  roDuki. 

J-««J» 

Ft.  In. 

fir.   3.-..nii 

(.  . 

i 
h 

ItuiiK''.    Iluriatlau  to  tlie  right  ur 

/  J,  31i,70a 

(.  . 

Jtanj-p.    Di'visUou  tu  tliu  rialil  ul 

Ik.  si,s3i 

(s  ,. 

iisss 

(ISS 

}.„ 

(?:SS 

). . 

ffi;SS 

}.  . 

Firing  »™peuded  oo   •ww.iDt  of 

■fi  o/firiog  iHlh  I^-iiich  B.  L.  rip  (tletl). 


'apt,  A'o,  I  (yS  IMH),  Jfattrrlift 

ItHlieotofdrini. 


161     li  I'.tSi 

1«    12  '        l.M* 


151 

\l 

Ign' 

"r! 

m    0 

llB 

} 

Jwae  14  I  UT 


TRIAL  OF  U-IXCH  B.  L.  RIFLE,  STEEL,  TYPE.  521 

I  Stmdf  Book  Prmimt  OniMd,  fnm  June  13, 1895,  to  Afrit  3S,  189a. 


perunace 


C  I8.4M   I, 
Q,  »,Tt3    r 

s:  as  )• 

Q,   IT.JM    U    , 

K,  38.000  r    ' 


ii  I 


(SdmIbI  rotnarliii  Hbnut  m«ta  Are, 
Hiioli  u  utteel  on  nlwr.  aPtlen 
»r  biwub  iniwbHulKni.  oon. 
■uDiptiiiit  of  nond-jr.  Bound  or 
pfotMlllo  I g  flight,  auBltering 
oT  mtgniirnU,  c^Lc. 


r«rriiW>  on  the  nortn 
uf  fun-UJl  battery. 
ObtnraUne  frlolioi]  nrlmi 
Find  Into  aud  bntt  •»! 
Inncb   nbuut  TOU   feet 

.%utN  coppenof  IH 


llld  uiKTMioti.     Tlibi  tru 

WW*  iHDiiiiU-d  on  tlitu  cflr- 
liigo  bcrore.  and  ilie  oauie 
nifly  Im  that  the  Imnnion 
Ixtds  mid  riiubuxv.'i  were 
liuired  in  tbe  DpvniliuD  uf 

ATler  jlrbig  n)niidi'l4S  ud 


niDVfd  wiuicreiit  dllHiMilty. 


Tbe  ftiEtdi 


Uie  olevBtlon. 


t,  tbererere 
.be  liiaUoa 
wwamjillsh 


The  pniiectile  atrnck  >baat  m 
'      jard»  short  «ndrlci>fh«ll.-iil< 

ana.    Only  nboiii  u Iiuinht 

rharge  eiiiiiiiiaird.    Tlitijww-  | 


51(; 


APPENDIX    30. 


litrurd  of  tiring/  irilh  1  .'-inch  B.  L,  rifle  («/ff/),  *y/w,  -Vo.  /  (.>?  touf)^  WaUrrlitt 

[Ol^jtxt  of  Aring,  ti>tv]4 


Datr 


No. 
of 


1S94. 
Dec.  20     ii>:, 


D«'C.    26 


l)rc.   20 


Dec.   26 


D«c.   20 


126 


127 


128 


120 


Powder. 


Projectile. 


t  MnrkH 
Ixixert. 


1     "' 


I     N 


Drr.    20       i:{«)      ]     '2 


Dor.    20      ]:\] 


1>«M-.  '.'♦•)  '  i:!'. 


r.      ' 


u 
r. 


A6x.  f  >-, 


A  21 
IJ  25 

A  :ir>\ 

B  38/ 


A   18 
n  i:j 
A  251 
li     2/ 


153 
152 


time  of  iofnhot    ^.r'*- '  _^'.'" 


of        Kind.;  Weight.'    fliglit.    | in  bore.     ^*®n-     r*;"'/* 
priHiUH.  •  '  !  itn. 


Pound*. 


12 

12 : 


152 

12 

12 

400 

0 

153 
152 

12 
12 

152 

12 

12 

460 

0 

A  28  153 

IJ  12  152 

A  351  .>2 

K  28/  ^"^ 


12  ! 

12  I 

12 
12 


460      0 


A  30 

153 

12 

Ji  21 

152 

12 

A  34  \ 

K.'' 

12 

IJ  llj 

12 

400 

0 

1,607 
1,593 

1.593 

Igniter. 


1.607 
1,594 

1,595 

Igniter. 


1,006 
1,593  i 

1,595  ■ 

loiter. 


1,607 
1,595 

1.593 

Igniter. 


n 


A  20 

r.  19 

A  2". I 
15     2/ 


153     12 
152     12 

152     12 

12 

400       0 


1, 606    f"  I  ;  I 


A  25) 

A   34  I 
II  141 


153 
1.'2 


12 
12 


152     12 
12 


40(1       0 


A  :;2  i.5.{ 
i;  11  152 
A    "  ■ 


15  2J) 


152 


12 
12 

12 

12 


400      0 


A   12  '  l.V; 
15     3      152 

A    :fi 


U  2-'i 


152 


12 
12 

12 

12 


1.  .593 

1,594 

Igniter. 


1,605 
1,503 

1,.595 

Igniter. 


1.(K)6 

1.594      ; 

1,590  ' 
Igniter, 


1.607 
1,  594 

1.504 

Igniter. 


JCO      0 


'/. 


1,001 


1.003  ! 


1,003 


1,003 


1,004 


1,004 


1,<K)2 


1.002 


Inches. 


191 


1»J 


21 


19} 


27i 


2Sl 


271 

271 


111      u  11 


10 


10 


15 


.    15 


10      0  II 


10      u 


.    15      0 


11 


II 


11 


11 


11 


II 


TRIAL   OF   12-IKCH   B.  L.  RIPLB,  8TBBL,  TYPE.  517 

tl  Sand)  Hook  ll-oving  Ground,  yVwm  Drember  36, 1894,  lo  April  St,  18SS. 


Special  nauirk*  *b>>n(  MCb  fl 


C^SS} 


!(• 


<J,  3<.7ii« 
O.  3a,  178 

It.  3.-..9M., 

1  I 

(  J,  M.TOO   1 
(o.  :m.™   ( 


>hiui  1*111,  mnunmstloi 
MUBd  of  JiivJcvUlE  I; 

.Uiiog  of  tngatnU 


pyllu. 

dn  wi«  nniaTed  ui<]  npw  phtk" 
Ing  pot  In  absut  tlio  iiisUn.  «u>- 

j i„i '■■-— tfcurUm  buur. 

iMtlioHgbtnr 


log  «  dvUj  of 


Ths  bMd  or 

cfthi 

1  (o  Ibe  rlylii 


Rugr.    Drrlatlon  lo  Iha  Tl|bl  of 


Hanir.    DcrlaUon  to  tha  rlafat  of 
lina  or  in. 

lijinmiHltbcho 

I  rotwsn' 

be,  Iratll 
HpanUoi 
D  Ihe  C,  b 


Slarc  th*  lut  Mag  tlu>  Ujr-pMi 
v»lvo  bH  bmti  rupalrocl  bj 
aifug  ■  •lad  on  tlin  rua  itnji 
ira  tup  oppMiiv  Kids  ftvm  Uh> 
wui.  -hich  boMii  tb>  vilTB 
plcwoii  oD  Orinr. 

3i>iJuu.uri.i]>d3HitocyiiDa«t, 

SlmiloD  r1*Mi  br  8«M  itlebt 
tiu.  «3e,  »lnlii«  •(  Uh  tupur 
■  IMMt  sUuM  BMr  llMbM^. 
Eliii-BtJDBcli'Mi  braiudmit. 
LIUB  or  lira  ■llrfilfy  lo  tba 
rlabt  or  Uip  acellud  U^ 

Tho  Inionloiij  oftlis  Run  am  ~ 
r*«t  JibOTo  moui  Idk  walar, 

!<cutt  >Lubt  Xo.  m  iru  paai'id 
ou  dw  gattbgfonoKbnxiBH. 
U  »»j  11.4  Inliirc'l  Id  Uiabiul 
brbalBKlcrton'^' 

Th»  MlnaUoB  .i( 
iV>RB  (bntloni  « 


Riin  pUt- 
woriwM 

■Tntar.    Thu civi belehc 
Ibn  Imonloiw  uUivd^I* 

Blul  bu  uoC  hMin  mrHand. 
U  about  V  foi-r  t  fUL^baa, 
udilait  lolslbeljrhl  M.l  (bft. 


!t^grtai  lOo.  'Tuijft 


in  ,11,  TBI.' 

1^  ll,TI<.< 
IM  II.  Tit.  < 


Laaatn 

Dtapaiw. 

TUgMMlB): 


Tanla. 
•.  130,  W 
fl.lM.M 


nrliiRCOsdiu'MiIT>v  LWat.  T.V. 
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APPENDIX    30. 


l)at< 


No. 

of 

tin-. 


Kind. 


Jiecord  of  firing  icith  1.2-\nch  Ji.  L,  rijle  (ntpel),  type,  Xo.  t  (.'?  iotni\ 

[(>bje«'t  of  firin:;.  totrii 

Powder.  Projectile. 

Number  , 


I 


'  tinu«  of 


1X<.»4. 


I )«■«'.   26  :  133 


Dec.   'JO      134 


1895. 
Mur.  'J7 


13'. 


Mar.  27      136 


Mnr.  27      137 


A]»r.   11      13S 


CI 


C 


a 
c 


Ai»r.  2-J      i::9 


Marks 

Dowdor^^'*^'«''^-         «*'        Km«l.  Weight,  j    flight 
boxes.  .   l'^>«°*«- 


I 


Observed   Travel 


u 


7.6*.  Oz. 


A 
A 


I 


11 
20 
131 


I 


153 
152 

152 


12 
12 


1,607 
1,594 


460 


A  4      153 

n  10  .  152 

A  13\ 

i;  9/ 


152 


12 

1,594 

12 

Igniter. 

0 

T2 
12 

1,608 
1,594 

12 

1,594 

12 

Igniter. 

460       0 


n 

I- 


O 
M 

c 


i 


Pound$. 


153 

12 

152 

12 

163 

12 

12 

471 

0 

164 
152 
152 


12 
12 
12 
12 


1,  606  .  Solid 
1.593  iHhot, 
1,698  ;    lot 
Igniter.  :    344. 


1,712 
1,593 
1,593  , 


Igniter. 


471      0 


173     12  1,808 

152     12  1,593 

152     12  1,593 

12  Igniter. 


4S0      0 

1«U     12 

152     12 

152     12 

12 


1,711 

1,593 

1.592 

Igniter. 


471     0  : 


CO 


so 


CCi 


154     12 

1.585 

Solid ! 

15i     12 

1.585 

Hhot, 

114     12 

1.481 

lot    1 

12 

Ignit«T. 

344. 

!55       0 


I.  Ot.2 


1,002 


997 


998 


WA 


l.OOOJ 


1,0(H 


28 
2KJ 


of  Phot 
in  bore. 


Tnchrn. 


Kleva-  ■    tiiit 
tiou.      jMiintii. 
Irft. 


15 


I 


30 
2«.»i 


i» 


XtO.  1       50 


330. 1      10       0 


330.  ]      10       0 


3.T0.1      19    47 


11 


11 


330.1       r>     0   .. 


TRIAL   OF    13-INCH    B.  L.  RIFLE,  STEEL,  TYPE.  519 

tl'iilrrrlirl  .Ireiniil,  ill  Saaili/  llovk  I'mriag  <:ronitd,  cte. — Coutiniied. 


Swoift]  reniarks  abnat  tfifh  Are,  I 
atKbi,    auktlerliis  of  AiiciiwDta,  [ 
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APPENDIX    80. 


Record  of  firing  with  12-inch  B,  L.  rifle  {»t€el),  type,  No.  1  (SS  Urns),  Waterrlitt 

[Oliject  of  itriB^ 


Date. 


No. 

of 

i  tire. 


1895. 
June  1- 


June  12 


14U 


141 


June  12 


June  14 


142 


143 


June  14     144 


June  14     145 


June  14     146 


Jmne  14     14: 


June  14     148 


Kind. 


Powfler. 


'^         ot  prisms. 


Lbs.    Oz. 


151 
151 
150 


|-«^ 


12 
12 
12 
12 


455      0 


I 


W< 


147 
151 
149 


12 
12 
12 
12 


450      0 


o 
si 


a 
B 

•r. 


it 

o 

X 


154     12 

152     12 

151     12 

12 

46U       0 


^  ^ 


139     12 

i:}9     12 

139     12 

12 

420      0 


150 
156 
155 


12 
12 

12 
12 


470      0 


i:<9     12 

139     12 

119     12 

12 

400      0 


^\ 


137 
151 
149 


12 
12 
12 
12 


440      0 


«o 


141 
141 
135 


12 
12 
12 
12 


420       0 


147 
151 
119 


*^ 


12 
12 
12 
12 


1,548 

1,548 

1,539 

Igniter. 


1,525 

1,564 

1,544 

Igniter. 


1,595 

1,560 

1,577 

Igniter. 


1,432 

1,432 

1.432 

Igniter. 


1,604 

1,603 

1, 594 

Igniter. 


1,416 

1.418 

1,284 

Igniter. 


1.406 

1.554 

1,534 

Igniter. 


1.460 

1,460 

1.396 

Igniter. 


1,514 

1, 555 

1,535 

Igniter. 


Projectile. 


Kind. 


450      0 


-I 


Weight. 


Founds. 
998 


Travel 

time  of  5*f,?J<>* 
flight.  }^^^- 


Depree- 
Bion. 


1,000| 


1,OOOJ 


1,003 


1,001 


1,002 


1,001 


1,001 


1,001 


tt 


Inches. 
330.5 


330.5 


330.5 


330.5 


330.5 


330.2 


330.5 


33a6 


o       « 
2    49 


Iniitni- 

mviital 

velootv. 

375  feet 

from 
xnuzxlr. 


Fret, 
i     l.» 
I     1.968 


7.    53 


(  • 


U83 


^  *'  {  IS' 


830. 6  2    45  {     !;«■ 


2    **   I     l.« 


2    »{     I* 


^  «>  {  !:S 


TBIAL  OP   U-INCH   B.  L.  BIFLE,  STEEL,  TTPK.  521 

dntnat,  at  Sandg  Soelt  FroDing  Oroimi,  from  Am  it,  I88S,  U  J^rU  a,  1896. 

to  prove  pawder.  | 


Oouo. 
ter 

Mtlin. 

Hpooial  rumnrkB  nboul  euch  firs. 
<.i.gfaiu.Birwt<.i.1>ir»,uc(laD 

■tinipUim  ur  powdw,  Hiund  uf 

.^..^ 

Ftmdt. 

K  In 

I*eh*t. 

Q,  35,183 

(.     . 

!■§ 

C,  a8.1M 
H,  4S,»I1 

1"      ■ 

1 

1 

3 

•ftoratrlkJDitbgwalci. 

S:SE 



J  ft 
|il 

i' 

it 

k 

i 

T^^«^  '*™°^  '''°"  ""' 

Can  n.«.<.t.d  an  S«hn*ld*r 
KaMace  on  Iho  norlli  lift 
»r  iruBlin  batMry. 

Uwh    Bb<mt  7IH   Awl  In 

rniulofBiiD. 
32  HOD  ooppua  of  vm. 
Tlix   gnu   aliTatM  and  da- 

twithiMMwhanlbBgnD 
>M  BMRisW-d  an  tU*  SBf 

ria){a  bufera,  anil  thaoauM 
mai  bf  that  Ihi'  truBnlim 
bada  and  rimbuaa   wan 

AfUr  fltteit  rniiuiU  l«A  and 

olsTitlDf  tlM  Itnn  tU*  Mo- 
th" pUlM  and  nut  W  un 
Mireir   tin  nut.  tbamtbre 
din-lniahlni:    Ibc    fMeUon 

0,  3«,!l»   1,    ,,. 

§:  as? 

}»    I't 



m.(Kiu 

1 

1 
1 

«a.    Onl.Tal«ntaiu>-hBUtb« 

k;  uI?" 

1 

1 

APPENDIX   SO. 

Htnoril  of  firing  iiiUh  IJl-incI,  /I.  i.  fifla  (.Ice'),  *.v/ie.  A'o.  I  (J!2  foii»). 
[OIljMtnr  Bring, 


m  K       I. til 


1S7    13  l.S 


.ID 

0 

ii 

j= 

_l 

1,853 


j;W    1|  1,^^    I 

la      IBMIHT.     I 


TRIAL   OF    12-mCH   B.  L.  BIFLE,  STEEL,  TYPE  623 

iraterrlirl  .iftiiil.  at  Sandy  Iloak  Proring  Gmimd,  tie. — Continned. 


ax.',:  ""•""■ ,;:« "-'-ra*  iLXV^'SS.;.., 

I  of  hsgmeDW,  elu. 


firiOK.    Tho  prolwi 


Tliero  WIS  appumtl;  qollii 

a  niovrmeDt  of  Ihs  hoop* 
ta  ibu  rrunt  oTCr  Iba  iuIib. 
At  the  Md  of  Ilia  Brine 
tlia  Hnt  lioop  proHctHi 
over  Ihs   tolw    ooarly  Jt 

Firinir' nnducted  li.v  Lieut. 


Firing  oanducleil  liy  Lieiit. 
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APPENDIX    30. 


Record  of  firing  with  12'inch  B,  L.  rifle  (aieel),  iffpff  Xo.  1  {5S  foffi) 

[Olyect  of  tiring,  test  of  ga 


No. 
Dato.        of 
lire. 


1895. 
Aug.    7 


ir>5 


Aug.    7      l.'iG 


Au;j;.    7      157 


Aug.    7      ir)S 


Auir.    7      159 


Kind. 


si 


a 

P. 


h 

a 
o 


Powder. 


w^.  ;„i.«      Xumber 
^^^*'«^'^-  ofpriams. 


L6.V     Oz. ! 

172    12  i  1,808 

172    12  I  1,805 

138    12  1,451 

12  .  Igniter. 


485      0 


172     12  1,808 

172    12  1,808 

138    12  1,451 

12  Igniter. 


485 


172    12  1,808 

172     12  1,808 

138     12  1,451 

1 2  Igniter. 


4^5      0 


172     12  1,808 

172     12  1,808 

138     12  I         1.451 

12  j  Igniter. 


l*rojectile. 
Kind.     Weight. .  flight 


o   . 

c 


Poundt. 
1,000 


485      0 


172     12  :  1,808 

172     12  :  1,808 

i:{8     12  .  1,451 

12  ,  Igniter. 


485      0 


CO 

I- 

■«^ 

o 


to 


o 


1,004 


1,000 


998 


1,003 


I 


// 


Inches. 


o 
10 


10 


10 


Iniitn> 

meatil 

velocily. 


10       0 


10       0 


l^i>5. 


(), 


(let. 


(Ht. 


Oct. 


160 


101 


vZ 


n: 


9      UV2 


]n:{ 


IK 


172    12  !         1,804 

172     12  1,808 

138     12  I         1.433 

12     Igniter. 


n 


185      0 

172     12  1.805  • 

172     12  1,801  ' 

i:;8     12  1,448  I 

12  Igniter.  | 


\      r. 

\    r 

1    ^ 

•*• 

W 

u- 

— 

T. 

*z 

— 

^ 

{' 

4H5 

0 

172 

12 

1,809 

172 

12 

1.810 

i:!H 

12 

1.451 

12 

Igniter. 

185 

0 

172 

12 

1.8i>8 

172 

12 

1,8(;8 

1:58 

12 

1,451 

12 

Igniter. 

485       i» 


u 


o 

o 


o 

OCr 


'Ji 


1,003 


1,005 


1,  (M)4 


1.<K)4 


330.4 


330.5 


330. 


330.5 


[Ol^eot  of  lir  JK 


10      u 


10 


10      0 


10      0 


TBIAL   OF    12-INCH   B.  L.  RIFLE,  8TKKL,  TYPE.  531 

tfaltrrlUt  Jrt«ual,  at  Samdy  Hook  ProHng  Uround,  ate. — Cuiitinued. 


Spwii.1  nmnrks  .hone  ™l.  flie. 

'iiuh  JtB  oDix't  DD  plR^e,  aclloD 

;   ™iK''.r'Sj"r'™d"f        c;.™ir..,.,i.. 

;'™-'"''    reitiuu 

!fss.ii";e'' "*"""• 

— 

IVHind..      JW*. 

F-r. 

1  J,  3a.  3K> 

JK,  K.TM 

/ 

3 

TAK<iET  l(r'.                | 

1 

J,        cBnloc  uf  iin    ' 

^ 

i                 ,»o..            ■  1 

^i 

■;  ^!;!ir-N't.r.i., 

S 

f. 

i      "  "i     "  1  J 

■- 

.1 

^d:'i 

d 

Gao  niDiinted  <iii  I2-1ih'Ii  tuir- 

;5  ■ 

(lbtu™ii^r?'JSimi  iirlinrni. 

(  J,3(.lll    I         , 

-. 

'rorrf.. 

Is'...!'- 73.1'  ...'■ 

iii*. 

»ja':^K,^*«- 

[s,ts.m  1     * 

5 

1 

■ 

fJrcalwtrMiKa B.41('l 

1 

L.a.trai,Be 0,257 

i 

5 

o,:;70 

j 

GimtesCilfviatiun..           l» 

1   J,  3S.900    ] 

E 

-MeanranKe 9,328.* 

K.  Iks-           4 

Menu  clovlmloD 13.8 

Uh»nM,OM  1 

1 

M™i.  IniiBituOlnal 
Moan  InlPml  >^'^ia- 

! 

1 

!V-iS-!S'  ]     1 

1 

1  J.  M,  log   1 

1 

J 

'         i 

' 

E 

1                        1 

APPENDIX   30. 

Et<-or<I  of  JiriiKj  u'ilh  tJ-im-h  II.  I,.  r\lli  (alfel).  Igpr,  Xo.  I  [.iZ  tv 


2. 

rowdar. 

Fngwlrlle. 

ob- 

TniTil 
ofBbot 
in  bore 

ti^°" 

miuilii. 

Ox*, 

Kind. 

...^ 

JSS. 

KtDiL 

wniai,!. 

ISM. 

11)0 
IDI 
IK 

wa 

1 

1 
1 

1 

£»•,  0». 

111 

IP 

J-mmd*. 

" 

Ml.  as 

H 

(  1:S 

{  !:S 

A[.r,  M 

'■'g 

log    0 

IM     12 

l.OTU 

l.BTO 
l.Vil 

Ignitw. 

Igniter. 

l-fQll 

i.ora 

1    M)      « 

'M   1:1^ 

Ayr.  as 

IM    IS 

wa    0 

A|.r.  a 

1 

I* 

{  IS! 

TRIAL   OF   12-rNCH   B.  L.  RIFLE,  8TBEL,  TYPE.  527 

WaUrrlift  Arimat,  at  Stniij/  Hoolc  PrartHg  (lT»itn4,  eh. — Contiuoed. 


fl.    IWJM)    le 

li':  S:S )' 
l.-.:S:S')« 
K  SS  1- 

l,!:SI!l]« 

1 


I      I      I 


SlwsiH]  rsniiirkti  nbont  each  fln, 

of  breocli  lUMtuulnD.  oon. 
BDmptinn  of  powder,  aoundor 
pRUTctUaln  Hiilit,  (MlterlBg 
of  n^fmuilji,  vie. 


Sliglit    leak    iniuHl   i>flliul«r 
head.    Bolu-'-"- ' 


ironnil  i-ylln 


Geuml  iwnarlu. 


minata  and  10  k 


Oun  luonnHiil  on  Srtni^Mer 
imrnufio  on  nwlli  liri  at 
nDWauB-UnbalUrT. 

ObluratlDf  frletliiti  nrlDinn. 

Kacap*  of  e—  aroaiul  i>rlnioT 
Rt  umtIv  (tBry  roui'd. 

Cal^'li  nf  nUtioe  tnaiin 
dowi  not  wOTk  woU. 

Throada  In  «>■  of  tbn  prm- 
■u  n>  gangn  aiiaU  UK  liu  nwd. 
M  tudlyuM  »iua  cnat 

Knii|c  '  Tlila  WM  rFHtrvd 
liefoTD  llto  flrfnt;  of  OnU  9, 

^ead  aTthe  raomer  afltf 
lbofMo(arOBt.T. 


APPENDIX  80. 

HiV'iril  ••ffiriiiy  nUli  I '-inch  U.  I.,  rijir  {utetl),  Ifijie,  X<i.  !  C.'_»  Mml,  Wnlrri-iM 


Kliul.  I  Waigbt 


"Wolglit.  Right. 


1,«7U 
I>!i.ili.r, 


12 1     i,ii;i 


iK,r,TT* 


ArtemaJ.  ai 
tuubtuJiiTai 


TRIAL    OP    12-IKCH    B.  L.  KIFLE,  STEEL,  TYPE.  535 

Sandy  Hook  I'roplng  Groimd,  /rota  April  ^'  to  Jane ,?,  lSO:i. 


I  BiHcUlrmuirlcisboutnulifln',  hucIi 


lAlMiKT  i; 
;  Frnm  ri-iil 


J-.i:^ 


.   Ydi,     Yd'.     Y-U,     ■ 


II 


Aimed  bf  fivott  Hiclii  ui  inm 
telugTBph  pola  Tu  rciir  o 

ladlcuibirganziniull  ulnAf. 
KlevitiauLyn'iiiili'iiiiI' 

iiied  i«Br  oafli  riiuii.l. 

Tlia  haiidlD  of  tli»  vuntiT 
shaft  (uwlsHm  n-u  i>iit  oil 
Uiesbot  lialitHtiiin,  allun- 
iDii  *  men  tii  Turk 

Tlio  nuadmnt  ntPd  wne  Mi« 
6116  which  tm  Irllli  tlm 
afi-lnah  HotcTikiM  itaii. 

Soviet  Hal  up  JKll.  -^.  IBW. 

*"-TiH  grtlua  Of  powiliT,  jnt' 
■llvGnnanined,ir«r«roiiud 
ilbulmrButiliuRUii  afiur 

TBTRi'lliiS:  Yanlg. 

Leant  mn^ 12, 2UU 

l>l»i«rHliiii  In 
"ugo _130_ 

Lalenl      din-  ~ 

Mean  nmini rj,  -JW,  -I 

Mean  deviation  .  82,8 

UeuD  lonBitu<l- 
iu>l  dvvTBliOD 

inipuet tr.K 

Mean  hiteral  do- 

tUtioa     from 
crnler  uf  liu- 

IHHtH.Mllin    111  ~ 

™iE" 'j' 

I^-ast  •k-viati'on!         ~T 
Lateral      di»- 

Meaiidavlirtion!    "''  'n.H 
MisD   louuitiid- 

Meanlmerald.)-' 
viatkiii  fruDi 
oentmr  oC  im- 

Itonoil  n)2 ;  '^igiiV  eacBiie'  iif 
KMiiruunapriniar. 

KbTiiid  -iKi:  The  bnuskoC  na 
iIt.<  h'lt  aide  wfaioh  liulda 
tbo  loot'  rod  uf  alldiug 
platform  waa  broken  oW, 
■nd  the  bolta  holdliig  tha 
f^Dt    left  brace    broketl- 

and  tlia  iilstfonn  jinaheil 
bock  by  hand  hefuro  firing. 


TBIAL  OF  12-INCH  B.  L.  BIFLE,  STEEL,  TYPE.  537 

Wattrrliat  Aneaal,  at  Saiuljf  Hook  Proving  tlronnd,  etc. — ContiuuBd. 
to  obtain  !«>(•■) 


rrontitnd 
lett   80°,  » 


Sptwlal  rsmdikg  kbout  racb  fire,  hiidIi 
w  effei'C  on  |ilec«.  tetian  of  lurwali 

dir.  aouiKl'of  pnjHjtUu  In  filchl. 
moMeriaeat  fngamalt,  vi-^. 


TABUET  W. 


irputup  Jan.  ^,  ISM,    I'riii 


Sards.    I'rlmiT  roiiiov»il  with  p 
lIHcaU]'. 


.L.uitru»B« 

rsngi 

Ur«»b«.t 

duvia- 

Lout  du 

viatloB. 

LbUtiI 

dis- 

pera 

Si..- 

TOiiter 

vlniioi 

rmm 

pnct.. 

rciimd  lUl. 

lliig   and   deprtsiiLiig    tliB 


nhwl  Tor  travfTBlug  acni- 
iiviU'i.utii|>  Al>r.2.l><M. 
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APPENDIX  30. 


Record  of  Jiring  with  l^-inch  B.  L.  rijie  (steel),  type,  Ao.  1  {'>?  i*>»9)f 

[Object  of  firin;;,  to  detenuiiie  velwitifHiii 


Dale. 


No. 

of 

tiro. 


18!)fj. 
Apr.  22 


lUO 


Apr.  22  i  101 


Ajir.  22      192 


Apr.  22     193 


Kiufl. 


Powder. 


-i\r„:„K*      Number 
**       of  prisma. 


LbH.  Oz. 


Projectile. 


I 


Kind. 


Weight. 


Ob* 
serred 
time  of 
flight. 


160 

12 

1,070 

160 

12 

1,070 

137 

12 

1,431 

1 

12 

Igniter. 

o 

c 

4G0 

0 



r 

N 

160 

12 

1.670 

^ 

160 

12 

1,670 

137 

12 

1.431 

■  ^^ 

12 

Igniter. 

SJ 

460 

0 

-           ^ 

r-^ 

0m 
^4 

160 

12 

1,671 

'f- 

160 

12 

1,070 

o 

137 

12 

1,432 

X 

12 

Igniter. 

*4 

400 

0 

o 

160    12  1,671 

160    12  i        1,671 

137     12  1,434 

12  Igniter. 


400      0 


,-  f 

es    • 

'^^ 

\  ®*®  \ 

ii-*a 

-r*  o 

u 

«   I: 

Poundt. 

1,002 


2  • 

.  1 


a 

>  ®® 

hi 


1,002 


1,001| 


1.002 


»/ 


Travel 
ofKhot 
in  bore. 


I 
Inches.' 

329.9 


Eleva- 
tion. 


331.3 


330 


331.25 


lD:«tT«> 

velocify, 
175fctl 

fn»B 
luaiztei 


10 


i     1.90 
\      1.90 


H 


10 


1,1 

LI 


10 


l.« 
3.  MS 

225^4* 


I 


TRIAL    OP   12-INCH   B.  L.  KIFLE,  STEEL,  TYPE.  533 

Walerrliel  Artenal,  at  Saiiili)  Hook  Proriiig  Ground,  rlc.— Contiatied. 


ll^hXfl''""™""^ 


ADrl  di'         lamptlon  of  pawder,  MHiad  of 
nHtlan.  '      i>roiKt<l»)iiil1iglit,ioitUHng 


CliBTiie  |>at  up  Jan 


r^iepiit  iipApr.  2.  18M... 


■rituput  upApr.SZ.  ISM... 
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APPENDIX   30. 


Uecord  ofjirinff  with  12-inch  /?.  L.  rifle  (afeel),  iypej  Xo.  1  ('»:?  ionn\,  JValftrHd 

[object  ii!  ±ja^ 


l*owd«'r. 


IVojet'tilii. 


Date. 


No.  I 

of 
liro. 


Travel 
of 


NuiiiImt 
Kind.     "NN'oij^lu.        of 

l>riHiu8. 


Ob- 


Apr.   L'3     194 


Ai»r.   '-':{     l<)r) 


Apr.   'j:?     1I»6 


Apr.   2:i     ll»^ 


Ai)r.  2:!     1I>H 


Apr.   'J.J     *J(»0 


Apr.    'J'.     'Jill 


A  pi.    L".     '.'I.-.: 


Apr.   1!:'.     -jii:; 


N 


>.    .!: 


Aj.r.   'J!     109  b 


Lbn.  Oz. 


I  time  of   ^'JW*  =   tion 

Kind.    Weight,  flight.    ^^^, 


lOO 
100 

i:i7 


46() 

100 
100 

i:t7 


12  .  1,071 
12  I  1.072 
12  !  1.431 
12  :  Igniter. 

0 

12  .       1,070  ■ 
12  I      1,070 
12         1,431 
12     Ignitor. 


400      0 


ion 
100 
137 


12 
12 
12 
12 

400       0  I 


1,070 
1.670 
1,431 
Igniter. 


100 
100 
137 


12 
12 
12 
12 


1.071   ' 
1.071  ' 
1.430  ■ 
Igniter. 


400       0 


160 
100 
137 


12  I 
12 
12 
12 


1,071 
1,071 
1.  430 
Igniter. 


400       u 


100 
1 00 
137 


12 
12 
12 
12 


I 


4r.o     0 


100 

ifio 

LIT 


12 
12 
12 
12 


400       0 


lOo 

i(;o 
i:;7 

I      4t5ti 

100 
lOo 

i;:7 


12 
12 
12 
12 

0 

12 

12 
12 


i()(l         (I 


K'lO 

ir.ii 
!:iV 

4011 


12 
12 
12 


1,071 
1,  071 
1.431 
Igniter. 


1.071 

1,070 

1.430 

Ignitrr, 


1,071   I 

1,430  I 
Igniter,  i 


1.071 
1.071 
1.431 
lunitcr. 


1.071 
1.071 
1.430 
I  L'liitrr. 


a 


s 

u 

a 

1^ 


o 


I*onnds. 
1,002 


1.003 


1,(»03 


1,005 


1 ,  OO.*) 


1.00.')  ' 


1.004 


1.004 


a-;  o  ^     =    ItT  -t-puK 
.     o^     £   .    iii'tuf 

I'SI  !    '""•'■  I 


2« 


Inehrt.' 
331.2 


o     I 


1,003        28'  m 


1.'. 


28 


27g  331 


330. 5 


in 


15  ! 


10i{  331 


5 


lOJi  330. 9 


10   330.9 


5 


10}  XIO.  UTi  i 


. .  .TiO.  0 


5  .. 


7'ovnili. 
jK.:t6.rirt 


I 


'iA.M.901 
tX.::9,4tf 


^K.::7,7n 
tr.:ei.iO 


....  |A.a^.3 


1,003;      27i':m  i5  -^^iir'SlJU 


iA.:3.04« 
I       X. 


/A.  39.411 
\X,  39,  M* 


/A.  37.       I 
iX,  37.  Tad 


(A.3e.7:a 
iX.3«,flwt 


I 


TBIAL  OF   12-INCH   B.  L.  BIFLE,  STEEL,  TYPE. 
jlnencl,  al  fandy  Soak  FrvrlKg  Groiuid,  /r«m  April  S3  to  Jmu  S,  ISOG. 

to»1>tulh  tHllJ{U.] 


"  Wind  HtrBOL'tli       *»f«''\  ™  pUcn.  utlon  of  UtwH 


MitUvrlni;  nf  IVi^iiKala,  «t 


TAIMIKTIB*. 


I        *l 


II 


Wind     fi 


Wind  ftum  :     5,« 


FpOBI  CeillM  I>r  llDIHUlt- 


^1^ 


Aland  by  fcntt  alatM  itl 
taicgnpb  iHiIii  To   m 


villi  tbt> 
Mh  HMehklH  lun. 

Bi»«im>  ■)•■>,  J.  UM. 
— ' — '  — iwrt  w,  pftr- 


VanU. 
.11.  WO 


Onatst  dBTik- 


Hum  Hmsti IXM^A 

U«n  devotion.         ttl 


Uiwn  Ulnnl  dc- 
viatiM  ban 
«aUr  of  tat- 
P«»« 


in  imnn k<K.l 

ladn&laa.         U.I 
im  iuBKitiid- 
ald^AHsn 


1  of  (IkUu 
■  bold^va* 
BoThuitkBginaiiMno ,  uj 
and  tht  plgfciy  pthrt 


I# 


t ;  ;piliiliii!pii!H!ii!!iiiiiliiiiii 

'Isssisiilsil^lsili^ssisissssssssislsii 


m 


tnui 


^H««iiiiiiiiililliiiiliiiiW»illi 


iiiiiiililliiiliiliiliiiililiiiiliiiii 

•■ I  f  ■  I  M  I  f  I  I  I  I  i  I  i  ) 


»|         iPipsilllplillispipillilHIIIIil! 

Ilij  liilliilliiiiiiiiiiiiliiliillliliiiiil 
-4  |il»iiiii»iliiiiiiiiiililliiHiliiil 
ll'^s  :  liliiiiiiiiliiiiiSiiiiilillliiiiiiiiii 
I :  ililiilliiiiiiiliiiiiiiiiiiiiiiilli 

_-  j ; .•^(JXr.  1 1  f  I  1 1  I'  f  I'  I'  I  I  I  I'  I  I  i  1 1  I  I  •  I  f 

isslllliiggisiisSiliiisiiisgii 


li 


JgiJUrtJ;j5i^,l5<5iJrf 


m 

k 

1   1^ 


HUH 


-;  :i :: ::  u  :i  -  :j  u  2  u  J :; 


HI 

rtnvy 


d^saas^ssiSi!:;s;s;;ii.slSSS5  =  »SS  =  iSsSSi;; 
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^aterrliet  Arsenal,  at  Sandy  Hook  Proving  (i round,  etc. — Contiuued. 
obtAin  raugc] 


i^'?"°"  Wind,  strength 
uud  direction. 


ieooil.i     ier 
1  recoil. 


Feff.      Feft. 


\    * 


Special  remarks  about  each  fire,  such 
as  ctTect  on  piece,  action  of  breech 
mechanism,  consumption  of  pow- 
der, sound  of  projectile  in  flight, 
scattering  of  frugments,  etc. 


TAKGET  2CF. 


Si 
"u 


From  center  of  impact. 


Range. 


Longitu- 
c  diual. 


Lateral. 


.2 

Q 


-f 


9i 


General  remarks. 


Yards.     Yds.  ,  !'</*.  ;  I'd*.  ;  Yds.     Yd». 


Wind  from 

frontand 

left.  3a-', 

20  ' 

m  i  IcH 

an 

hour. 

W  ind  from 

front  and 

left.  20  miles 

an  hour. 

W  i  n  il  from 

front,  0^^ 

.  20  ' 

miles 

an 

hour. 

a  = 

a 
-  es 

5? 

14,412      16.-,      81 


2.6 


14,309  ,  153 


22 


9.4 


14,340  ,   152        9 


10.4 


14, 22i)      1G9 


102 


6.6 


Tiirget20o. 
Greatest  range. .  14, 412 
Least  range 14, 229 


Dispersioc   in 
range 


183 


Greatest  devia- 
tion   

Least  deviation. 


173 
152 


Vm  — 


Q  M 

r^  O 


14, 3G5      173      34 


10.6 


Uaii^«\r>,430yard.s:  deviation,  32yards. 
Towder  put  up  Apr.  2, 1896. 


Kanu«'..'»,505vard8;  deviation,  30yanls. 
Towdtr  put  lip  Apr.  2,  1896. 


r«,wder  i)ut  up  Jan.  29,  1896.     Primer  j 
removed  with  diflicultv. 


Kange,  11.800  yards;  deviation,  lOO 
yards.  TriinVr  removetl  with  jjreat 
iliflieultv. 


Lateral  dis- 
persion   21 

Mean  range 14,331 

Mean  deviation  .     1, 624 

Mean  vertical 
deviation  from 
center  of  im- 
pact   

Mean  lateral  de- 
viation from 
center  of  im- 
pact   

Impressiona      taken 
round  204. 

The  arrangement  for  eleva- 
ting and  depressing  the 
piece  makes  the  operation 
very  slow  and  difficult. 
There  is  too  much  lost  mo- 
tion in  worm  and  worm- 
wheel  for  traversing  accu- 
rately. 

Powder  put  up  Apr.  2, 1896. 


49.6 


7.92 
after 
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lievAird  of  firing  with  12'inch  B.  L.  rifle  (ttteel),  type,  -Vo.  /  (./?  /ihm), 

[Object  of  tlriujT,  exhibition  Wtori-  the 

I  -  I 


I  Powder. 

,  No.  I  — —      ,  - 

^^^»*--    I  "/  I  Xiuiiber 

•°'^**'    Kind.    Weight.  I       of 
I  '  prisniH. 


I       Projectile. 

!»ervod;   ^^,„^ 
I  tune  of     ■ 

Kind.    Weight.' Ili^rht.  I  ^^^ 


Lb».  Oz. 


Apr.  115  |lil4 

I 

I 

I 


tP    r 


^  *f    C   '  Preiwnn'  ' 
Eleva-,  c^     2     imt  si|ii!ire.' 


I 


160     12  i       1,671 

1(H)     12  '       1,671 
i:{7    12        i.4;h) 

12  Iguiter. 

46U      0 


s 


^ 


PoitmU. 


I 


i,U():i 


tion.  i  ^iS    •= 

'  ©^    !: 


Inehei. 


.  'SAK). » 


iiM-h  oi    ' 
bun:. 


n 


1\nnktU.  ' 


10 


ix,:ir..  in . 


IKyO. 
May     G    215 


Mav     6    2 It; 


Mav     0    217 
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Waierrliei  Anenml,  at  Sandg  Book  ProHng  CHround,  oie, — Continued, 
•ocnrftoy  »t  3,000  yards.] 


Conn- 
RecoiL     ter 
reooiL 


}■ 


Wind,  strength 
and  direction. 


Special  remarks  about  each  iire,  sneli 
as  effect  on  pieoe,  action  of  breeoh 
meobanisiD,  consomptioa  of  pow* 
der,  sound  of  pntjeetilo  in  flif ht, 
scattering  of  firagnMits,  eto. 


Powder  pnt  up  May  IR,  18M.  To  load 
at  this  angle  the  guard  railing  on 
the  right  side  was  removed  in  ofder 
to  swmg  the  block  anmnd.  Struck 
IM  inches  below  the  pointaimed  at. 
There  waa  some  difltonlty  in  loading 
at  this  angle. 

Struck  10  Inches  below  the  point 
aimed  at. 


1  pint  of  oil  added  to  cylinders 


The  shot  struck  11  inches  below  the 
point  aimed  at. 


The  shot  struck  13  inches  below  the 
point  aimed  at. 


The  shot  struck  111  inches  below  the 
point  aimed  at. 


The  shot  struck  12|  inches  below  the 
pohit  aimed  at. 


Qnn    Mounted    on    12-iBQk 

baibetia  enniafe. 
Fired  at  a  aereen  to  detsr- 

mine  Jump  at  Tarioaa  an* 


TfisiM 


400feolfhNn 
the  mnsile  of  the  gnn. 

Improaaions  takeB  alter 
ronnd  ZSEBu 

On  Ifar  X7  the  gnn  waa  pn- 
pafed  ftir  a  inpidity  teat^ 
tat  it  waa  Ibond  that  a 
tooth  of  the  pinion  of  the 
oonponnd  gear  of  bree^ 
meonaniam  waa  brokon. 
The  lace  plate  waa  removed 
and  a  new  tooth  put  la. 

The  loading:  pUtfom  was  In- 
<feaatjd inlength  by  adding 
3  ibet  4  inekea  to  tbo  roar. 


The  aereen  waa  plaead  MO 
foot  from  mnaale. 

Firing  eondneted  by  Ueot. 
W.  8.  Nree,  Ordnance 
Departmonti  assistant 
proof  oflloeFa 

For  the  Board :  Taaae  Arnold, 
Jr.,  MMor,OrdnaDoe  Depart* 
ment,  u.  8.  A.,  preaidenti 
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TBtAL    OF    12-INCH    H.  L.  RIFLE,  STEEL,  TYPE.  551 

1SA%  at  Sandy  Hook  Proving  (Jround,  August  26  and  27,  1896. 
tilt'  Ikmrd  for  TiHitiug  Kille<l  Cannon.] 


General  rcmarkH. 


Itonnds  17  to  21,  inclusive,  were  fired  to  test  condition  of  bore  of  gon. 

Ck»mmencoa at  12.0:i  p.m.    First  fire,  12.U5.25:  second  fire,  12.09.20;  third  fire,  12.12.30.    Delay  at 

12.13.17;  duration,  iniinntes  16  seconds;  cause,  breech  mechanism  becoming  hard  to  operate,  and 

requiring  oiling.    Fourth  fire  at  12.20.13  p.m.    Delay  at  12.2G;  duration,  1  minute  'M  aeoonds; 

oauMS  breech  mechanism  requiring  adjustment.    Delay  at  12.28  p.m.;  duration,  1  minute  17  st'c- 

ends;  cause,  shipping.    Fiftn  fire  at  12.29.37  p.  m.    Total  time,  26  minutes  37  seconds;  net  time, 

K  minutes  20  seconds. 
Oummence<l  at  4.23  p.  m.    First  fire,  4.25 ;  second  fire,  4.27.28.    Delay  at  4.30.06 ;  duration,  26  seconds ; 

cause,  traversing.    Third  fire  at  4.30.32  p.  m.    Delay  at  4.31.15;  duration,  3  minutes  27  seconds; 

cause,  shipping.    Fourth  fire  at  4.37.08.    Dolay  at  4.37.45;  duration,  1  minute;  cause,  removal  of 

8 rimer.  Delay  at  4.41.35 ;  duration,  13  minutes  37  seconds ;  cause,  shot  sticking  in  chamber.  Fifth 
re  at  4.55.22  p.  m.  Total  time,  32  minutes  22  seconds;  delays,  19  minutes;  not  time,  13  minutes 
22  seconds. 

Gun  mounted  on  12-inch  barbette  carriage,  Watcrtown  Arsenal,  No.  1. 

Fked  tosea. 

Considerable  difficulty  was  experienced  in  translating  and  rotating  the  block  in  this  test,  as  noted 
in  the  t«ble.  After  the  trial  the  breech  mochauism  was  taken  apart  for  examination.  It  was  found 
t^t  the  spring  washer  on  the  spindle  had  be<;ome  displai'od,  getting  between  the  obturator  nut 
and  the  rear  antifriction  washer.  As  a  result  the  gas  check  was  unduly  expanded  and  fitted  its 
seat  too  closely.  The  spring  washer  and  the  front  lace  of  the  obturator  nut  bore  marks  of  cutting. 
The  translating  stud  was  also  scored  slightly.  This  was  repaired  and  the  breech  mechanism  reas- 
sembled for  another  rapidity  test. 

Impressions  taken  Aug.  27  atter  rounds  19  and  31. 

Firing  conducte<l  by  Lieut.  "NV.  S.  Peirce,  Ordnance  Department,  in  the  presence  of  the  Board  for 
Testing  lUfied  Cannon. 

Fq^lho  Board:  Isaac  Arnold,  jr.,  Major,  Ordnance  Department,  U.  S.  A.,  president. 
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Appendix    31. 


lEPOBT  ON  THE  CONSTRUCTION  OF  A  BATTERY  AT  QUONSET  POINT, 

RHODE  ISLAND, 

(3  plates. ) 

Watebtown  Arsenal, 
Watertownj  Mass.j  July  1,  1896. 

Sib:  I  have  the  honor  to  make  the  following  report  upon  the  con- 
traction of  a  battery  for  the  State  of  Ehode  Island,  under  the  act 
k  Congress  approved  May  19, 1882,  and  your  letter  of  instructions  of 
darch  16, 1^96. 

Upon  receipt  of  your  letter  I  communicated  with  the  governor  of  the 
State,  informing  him  of  my  instructions  and,  in  response  to  my  request, 
appointment  was  made  to  meet  the  State  camp  ground  commission  for 
he  selection  of  a  site.  On  May  9  I  visited  the  ground,  and  in  conjunc- 
ion  with  the  commission  selected  that  upon  which  the  battery  stands, 
fhis  IS  at  the  head  of  West  Passage  between  Conanicut  Island  and  the 
Qain  land  and  has  an  ample  range  down  the  sound  for  practice  with 
he  guns  and  mortars.  It  is  at  one  side  of  the  camp  ground  and  will 
lever  interfere,  either  by  its  location  or  use  at  drill,  with  any  possible 
atnre  occupation  of  the  ground  in  its  vicinity.  This  feature  was  of 
freat  weight  in  the  selection.  The  site  was  also  favorable  to  construc- 
ion  and  accessible  for  delivery  of  materials. 

It  was  proposed  to  construct  the  battery  by  contract  on  the  lines  fol- 
dwed  by  Maj.  John  E.  Greer,  Ordnance  Department,  in  building  one 
t  Peekskill,  JS".  Y.,  with  the  exception  that  the  revetment  wall  to  gun 
•attery  and  magazine  should  be  of  stone  instead  of  timber.  Proposals 
rere  accordingly  invited  for  furnishing  all  labor  and  materials  used  in 
oustruction  of  the  battery,  mounting  the  guns,  mortars,  etc.,  the  United 
itates  to  deliver  guns,  mortars,  and  carriages  on  the  ground.  Bids  were 
pened  June  27,  1895,  but  were  not  satisfactory,  and  were  by  your 
nthority  rejected  and  the  construction  of  the  work  undertaken  in 
.etail. 

The  amounts  of  the  bids  received  in  answer  to  the  advertisement 
rere  such  as  to  lead  to  a  reduction  in  the  length  of  the  parapet  and 
ther  dimensions  so  as  to  bring  the  cost  within  the  appropriation  and 
et  give  ample  scope  for  all  practical  purposes. 

Separate  satisfactory  bids  having  been  obtained  for  furnishing  the 
:)aterial,  delivering  guns,  mortars,  etc.,  and  constniction  of  the  stone 
rork,  parapet,  magazine,  etc.,  work  was  begun  July  27.  August  12 
rork  was  suspend^  until  September  1,  awaiting  a  decision  in  regard  to 
>  proposed  change  in  location  of  battery.  Fortunately  no  change  was 
iiade,  bat  the  lost  time  materially  interfered  with  the  work  and  con- 
inned  it  to  so  late  a  date  in  the  autumn  as  to  prevent  the  fertilizing 
>nd  seeding  of  the  parapet  and  ditch  which  the  light  nature  of  the 
oil  and  sod  rendered  necessary  to  a  proper  completion  of  the  work. 
?liiB  was  deferred  until  the  spring  and  has  now  been  satisfactorily  done. 
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(jiiiis  luul  caiTiai^^es  were  transported  from  Fort  Warren  by  lighter 
and  rail  via  Boston  to  East  (xreenwich,  R.  I.,  whence  they  were  haded 
to  the  ground,  distant  some  7  miles.  Thorough  investigation  and 
invitation  of  bids  showed  this  to  be  a  safer  and  more  economical 
m(^tho(l  than  transj^ortation  entirely  by  water. 

Eevetinent  walls  of  gun  battery,  magazine,  and  magazine  approach 
are  of  coursed  rubble  granite  with  rock  face.  Coping  is  of  same  mate- 
rial. All  stone  and  brick  work  above  ground  and  8  inches  of  top  of 
foundation  are  laid  in  cement  mortar  composed  of  one  part  Roseudale 
cement,  one-half  part  lime,  and  one  and  one-half  parts  clean,  sharp 
sand.  The  approa(}li  to  magazine  door  is  by  two  flights  of  stone  ste\^ 
one  on  either  side  of  door.  Floor  of  approach  is  paved  with  brick  laid 
in  cement  mortar.  A  tile  drain  conducts  water  from  floor  of  approacli 
to  a  gully  near  by. 

Magazine  is  of  yellow  pine  situated  partly  above  and  partly  below 
the  gnmnd  level;  contains  filling  and  storage  rooms  connected  by 
doors,  and  is  provided  with  cast-iron  ventilating  pipes.  Interior  is 
sheatlied  throughout  Avith  1  by  4  inch  yellow-pine  boards,  planed  on 
one  side,  tongned  and  grooved.  Sides,  rear  end,  and  roof  are  covered 
with  heavy  tarred-felt  paper,  and  roof  has,  in  addition,  a  coat  of 
asphalt.  All  timbers  and  planking  used  in  construction  of  magazine 
and  platforms  received  a  (M)at  of  hot  tar  before  laying.  Boof  was  cov- 
ered with  *i  to  4  feet  of  earth  and  sides  with  4  feet.  Doors  have  brass 
locks  and  hinges  on  account  of  proximity  of  the  salt  water.  Magazine 
approach  is  protected  by  wrought-iron  fence  securely  let  into  the  revetr 
mcnt  wall. 

riatforms  are  of  yellow  pine,  laid  in  well-rammed  excavations.  On 
account  of  the  loose,  sandy  nature  of  the  soil  stone  foundations  were  not 
considered  necessary. 

I'wo  ilights  of  steps  give  access  to  mortar  parapet,  and  smaller  flights 
of  steps  communicate  with  the  teri*eplein  from  the  rear. 

Th(^  ditch  was  constructed  along  the  front  of  the  work  only,  so  aa  to 
give  the  requisite  quantity  of  earth  for  the  parapet,  which  is  mainly  on 
the  ground  level.  Loam  was  removed  from  the  top  of  soil  and  saved 
for  ])artial  covering  of  parapet.  The  paraiiet,  bottom  and  faces  of  ditch 
and  slo])e  in  rear  of  terreplein  were  carefully  sodded  and  have  since 
been  fertilized  and  seeded,  as  well  as  a  strip  2  feet  wide  around  the 
edge  of  the  ditch.  It  was  not  deemed  best  to  i>eg  the  sod  on  aooooDt 
of  its  light  nature. 

The  work  is  substantially  constructed.  All  foundations  are  laid  48 
inches  below  giM)und  level,  that  for  x)arapet  wall  being  22  inches  wide 
and  that  for  magazine  wall  20  inches  wide.  On  account  of  the  nature 
of  the  soil  slojies  were  made  IJ  on  1. 

(i  u  n  platforms  were  made  and  laid  on  the  ground.  Mortar  platfiimiB, 
magazine  doors,  and  iron  work  for  gun  platforms  were  supplied  ftom 
the  Watertown  Arsenal  by  your  authority. 

The  total  cu)st  of  the  work  was  $4,675.82,  of  which  $2,165.75  was  fior 
material  (including  $150.;$0  cost  of  mortar  platforms),  and  $2,510.07  for 
labor  and  transportation. 

Statement  of  material  purchased,  copies  of  speciflcations  iasoed  in 
advertising  for  the  construction  of  work,  and  tracings  Nos.  1  to  3  show- 
ing the  details  of  construction  are  herewith. 

Very  respectfully,  Fbank  Bakxb, 

Captain,  Ordnance  Dqfartmeni^  Z7.&A. 

The  Chikj^'  of  Ordnance,  United  States  Abmy 

(Through  Commanding  Ofilcer,  Watertown  Arsenal). 
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The  guns  and  mortars  after  mounting  are  to  be  covered  with  a  coat  of  black 
cquer.  The  gun  carriages  and  mortar  beds,  after  mounting,  will  be  thoroughly 
raped  and  then  have  a  coat  of  red  metallic  paint. 

Each  bidder  will  state  the  length  of  time  which  he  will  require  for  the  completion 
*  the  work.    The  Government  reserves  the  right  to  reject  any  or  all  bids. 

LUMBER  REQUIRED  FOR  MAGAZINE. 


Sum 
ber. 


:j 

2 

1 

4 

2 
1 

4 
1 
2 
2 
4 
4 
2 
16 
2d 
6 
4 
1 
1 
1 
15 
9 

24 

16 

24 

20 

2 

36 

a  230 

a  770 


Naino. 


DimenBions. 


Sills  (longitndinnl) 

Sillfl  (croH8)  front  aud  middle 

Sill  (cross)  rear 

End  posts,  front  and  middle  cornera. 

End  posis  (rear)  corners 

End  i»o8t  (rear)  middlo 

Door  ]H>8ts 

End  plate  (rear) 

Plates  (Hide) 

End  rafters  (rear) 

End  antl  middle  rafters 

End  antl  middle  plates 

Door  Mills 

Floor  beam  s 

Studdings  (side)   

Studitings  (rear  end) 

Studdm^s  (doors) 

Short  studding  (rear  end) 

short  dtudding  (front  an<l  middle)... 

Kidge 

Floor  jdanks 

do 

do 

Side  )>lanks 

End  ]>lanking  (nar) 

Kml  ])lanking  (front) 

Hoof  planking 

( 'aps  for  ends 

Rafters  (12  inch»*s  b«>t\ve«n  centers)  . 

Square  feet,  tloor.  iipner 

S<iuare  feet,  sides  an«(  roof 


8  by  8  inches,  23  feet  2  inches  long . . 
8  by  8  inches,  11  feet  6  inches  long. . 
8  by  10  inches,  U  feet  6  inches  long. . 
8  by  8  inches,  6  feet  9  inches  long. . . 
8  by  8  inches,  6  feet  7  inches  long. . . 

8  by  10  inches,  8  feet  lonff 

8  by  8  inches,  7  feet  9  inches  long. . . 
8  by  10  inches,  U  feet  6  inches  long.. 
8  by  8  inches,  24  feet 6 inches  long. . 
8  by  10  inches,  5  feet  11  inches  long 
8  by  8  inches,  5  feet  11  inches  long. 
6  by  8  inches,  3  feet  4  inches  long  . . 
6  by  8  inches,  4  feet  8  inches  long  . . . 
4  by  8  Inches,  11  feet  6  inches  long . . 
4  by  8  inches,  7  feet  6  inches  long  . . . 
4  by  10  inches,  6  feet  7  inches  long  .. 
4  by  8  inches,  6  feet  5  inches  long  . . . 

4  by  10  inches,  4  feet  long 

4  by  8  inches,  2  feet  long 

3  by  8  inches,  24  feet  6  inches  long  . . 

3  by  8  inches,  12  feet  long 

3  by  8  inches,  10  feet  long 

3  by  8  inches,  12  feet  2  mches  long 
Mtween  doors. 

4  by  8  inches,  24  feet  6  inches  long  . . 
4  by  8  inches,  12  feet  2  inches  long  . . 

4  by  8  inches,  4  feet  long 

1  by  8  inches,  24  feet  2  inches  long . . 

3  by  10  inches,  0  feet  8  inches  long  . . 

4  by  8  inches,  5  feet  11  inches  long  . . 

1  inch  thick  (6) 

1  inch  thick  (6) 


A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

K. 

L. 

M. 

N. 

O. 

P. 

R. 

8. 

T. 

U. 

V. 


rt  Should  bo  1.150. 


b  Tongued  and  grooved. 


MBEK  llKglTIKEn  FOR  PLATFORM  FOR  lOINCH  RODMAN  S.  B.  GUN.  YELLOW  PINE. 


t  um- 
iM-r. 


Name 


Dimensions. 


Mark. 


12     Trav«'rs«s  circle  support 6  by  12  inches  by  15  feet A  1. 

IH     Flooring 4  by  12  inches  by  15  feet HI. 

ir.    do 4  by  12  inches  by  5  feet  3^      C  1. 

inches. 

2      Pint Ir  plate  support 4  by  10  inches  by  4  feet  5     D  1. 

inches. 

G      Pintb- supp<»rt   12  by  14  inches  by  4  feet  5      El. 

inches. 

2    do 10  by  14  inches  by  4  feet  5     F  1. 

inches. 


4      Fillin'T  blocks    8^  by  9  by  10  inches i  G  1. 

♦J      Pintle  sup])orts 12  bv  12  inches  by  15  feet    ..  HI. 

6      Pint ).•  posts    10  by  12  inches  bv  12  feet  ...  K  1. 

12      KiulpostH 8   by  8  inches   by  8   feet  6  L  1. 

inches. 

2      Knd  cros'*  ;:uide8 8  by  12  inches  by  15  feet Ml. 

4      Longitudinal  sills 8  by  12  inches  by  15  feet  4  N  1. 

,      inches. 

4    do '  12  by  12  inches  by  15  feet  4  0  1. 

inches. 

4    do 12  bv  12  inches  bv  19  feet  ...  PI. 


thr  pnrapet  and  the  depth  of  the  ditch  may  be  proportion »H.v  redncpd.  A  si.flii-ient 
ilopu  fur  draiiiuge  vill  b(>  given  to  the  groiiud  from  tho  parapet  to  the  rem-. 

The  earth  tobeoompart^ia  the  parapet  by  rolling  with  a  heavy  roller,  a«  spiend; 
bU  elopes  of  ditch,  paiapet,  maguziiie  cover,  mugnxine  uppriinches,  anil  any  bIojas 
Tihich  may  be  mode  by  ueceesary  excavittion  in  the  coiistrui^tion  of  the  work  to  be 
fauedwith  luamto  a  depth  of  eight  (g)  ini^bea  udiI  ranuDed.  All  slopes  above  ileBtK- 
niitt^d,  the  bottom  of  the  ditch,  and  a  strip  two  feet  aronnd  the  unlired^of  the  ditch 
to  be  rarefully  sodded;  Bods  to  lie  two  (i)  iiichi«  Ihieli,  ede;OB  well  iliiven  together, 
thoronghly  beaten  or  rolled  down  and  p*j;f;t>d  in  slopes  at  Infen-ala  of  two  (3)  fei-t. 
path  Bod  to  have  at  l«aMt  one  peg.  After  laying,  the  sod  will  be  thoionghly  wal«rail 
eai'h  oveniog  until  tbe  i^iasa  is  well  started. 

Tho  bottom  of  the  ditch  will  bii  givea  snlficient  slope  for  drainage  and  iroiu  the 
lowest  point  an  ei^jht-inoh  itrainpitM  will  bo  laid  so  as  to  lead  the  water  to  n  ptopiT 
distance  Irom  the  work. 

Bevotment  wall  of  poiapet,  magazino,  and  magazine  approach  to  lie  of  coiirseil 
rubble  granite  margin  ilreoseil  with  rook  fbce,  beds  and  joints  roughly  diesaed.  Stone 
foundation  twenty-two  (22)  inches  wide,  forty  eight  (4K)  inoheH  deep,  laid  dry  for 
forty  (40)  inches  and  eight  (8)  Inches  on  the  top  laid  in  cement  uiorlar. 

The  whole  to  be  capped  with  &  granite  roping  twide  up  of  blocks  one  ( 1  g  foot 
eleven  (11)  iuolies  wide  by  three  (3)  to  eix  ((!)  inches  think,  rough  dressed,  project- 
UiS  three  (^)  inchoa  over  moe  of  wall  and  laid  as  per  drawing.  The  wall  and  cop 
Ing,  except  as  noted  in  the  foundation,  to  be  laid  in  cement  mortar  of  throe  CJ)  piirts 
Bosendale  ecmt'Ut  nnd  one  part  lime. 

Two  (Jights  of  wooden  steps  two  (2)  feet  six  (61  inchon  wide  ar<-  to  bo  pat  op  on 
the  mortsj  Imttory  ua  per  blno  print. 

JUagaeiHe.—'thn  inaga/iue  is  to  be  built  entirely  of  well-HCaaoncd  yellow  pine, 
aecoriliDg  to  liliie  prints  herewith.  It  consists  of  two  rooms,  vli-.  storage  rooai  10 
liy  12  fpet,  and  HlHug  room  10  by  10  feet,  each  room  being  provided  witli  two  cappod 
Tentitating  iiipes  of  cast  iron,  5  inithea  in  diamuter,  having  sHdes  at  tbe  inner  open- 
ings to  permit  closing  and  opening  at  will. 

There  are  three  bottom  sills  S  by  8  iucties,  upon  whii'Ii  rest  the  thrM  ciusx  sllla, 
the  front  and  middle  faeauia  8  by  6  uiobaB  and  the  rear  on«  B  by  10  inobeo.  The  floor 
beaniBiOf  which  there  aresiKtoen,  are  4  by  B  iuohes.  Tliepus^uni)  studding  to  have 
tenons  at  top  and  bottom  to  lit  mortises  iu  sills.  The  side?  plat(>B.  end  plutes.  nnd 
rafters  aro  tn  be  coustnirted  as  phown  on  bine  print  nml  tied  bv  wriincbt-iron  ro.ls 
one  (1]  incdi  in  ili.imytrr,  Tb.-  floor  iilanka  iire  H  bvS  ii,L'Lr«  itiid  llm  «i.lvs,  oiid-f,  iiii.l 
roof  have  4  by  S  inch  planks. 

Thure  are  two  door  openings  to  be  provided  with  extra-heavy  double  doors  two  (2) 
feet  by  six  {G)  feet  six  (G)  inches,  well  braced,  and  to  have  locks  and  keys  and  bolts. 
Tho  entire  Interior  to  l>e  sheathed  with  one  (1)  inch  by  four  (4)  inch  yellow-pine 
boards,  planed  on  one  side,  ton giied  and  grooved.  The  sides,  rear  end,  and  roof  to  be 
covered  with  heavy  tarred  felt  paper  and  roof  to  have,  in  addition,  a  coat  of  asphalt. 
The  Bills,  door  beams,  and  under  side  of  tlooriug  to  receive  a  thorough  coating  of 

All  woodwork  Bhowiug  outside  to  receive  a  priming  coat  and  two  (2)  coats  of  olive- 
green  paint. 

The  approach  to  the  magazine  wilt  be  by  two  flightH  of  stone  steps  of  dimension 
and  laid  as  shown,  treads  and  risers  to  be  two  cnt.  Tbe  bottom  of  approach  to 
be  paved  with  hard  paving  brick.  A  five  (5)  inch  drainpipe  will  be  laid  from  the 
magazine  entrance  to  the  ditch. 

The  revetment  wall  of  magazine  approach  to  be  surmonnted  by  a  wrought-iron 
fence  as  shown  on  drawing.  Each  post  will  be  bedded  with  lead  into  the  wall  for  a 
depth  of  abont  twelve  (12)  inches. 

The  gun  pbitfuniin  .ire  to  be  of  well -seasoned  vcllow  ]iine  .ind  laid  in  accordaiire 
with  tbe  drnwiii{,'«  bcrcwilli.  AH  tiinlxrs  nnd  phiukiugf  niUHt  receive  ,■.  roiit  of  lir.t 
tar  before  liiviu^.  Tlic  <:voLind  M  1..'  .'^Cavalcd  lo  the  utcssiirv  depth  :.u>!  r:inuii.'<l. 
Tlie  topBurfncuiif  pbilfi.rni  (o  be  si\  cu  {'•>  incbcK  above  the  Horf:i<e  uf  Iht'  -rr.iiiiil 
and  earth  graded  m.  -jh  to  .iirry  ;i\v:iy  tLo  viaUiT.  The  to).  »nrl:i0OM  of  the  plalli,tiii- 
niust  be  true  and  level. 


Tbe  beds  for  the  inortiir  i.hdiunn  i 

list  lie  1,'vcl  and  the   t. 

iililiit    well  ran 

Tho  bed  must  bedcepenongli  to  billow  1 

,ii],].er-.uifaceoltb.>p 

atf..init<>be«li 

iiliove  the  surrounding  ground  (..nini 

„;,u..,      Tlie  sleeper.  »n 

liiia  parallel   1 

plane  of  (ire  tbn>o  Clj  on  cub  si.io  !it  <■ 

ei,lili..tunec.s  apart  N,.t 

lat  thebole^Mi 

enils  xbull  correspnnil  to  tlie  holes  iu  til 

front  aiul  rear  deck  pla 

Iks.     ThclVout 

]>lauk  is  l:dd  lirst  and  the  eyeholts  dri 

en  ii.  to  secure  it;  the 

emaiiiingplaul 

driven  up  a;;ainstit  aurl  tbo  I  ant  sec  ui 

>d  like  the  first  with  i 

velioltB.     A  sec 

Htake  k  driven  lit  tho  rcnrcnd  of  end 

slec)>cr.    The  earth  oi 

all  sides  shou 

riiisediie{irl,v  iisbi^li  :is  the  |>Lil formal 

1  well  rammed,  giving 

t  a  slight  indii 

CONSTRUCTION  OF  BATTERY  AT  QU0N8ET  POINT,  R.  I.        557 

The  guns  and  mortars  after  mounting  are  to  be  covered  with  a  coat  of  black 
lacqaer.  The  gan  carriages  and  mortar  beds,  after  mounting,  will  be  thoroughly 
scraped  and  then  have  a  coat  of  red  metallic  paint. 

Each  bidder  will  state  the  length  of  time  which  he  will  require  for  the  completion 
of  l^e  work.    The  Government  reserves  the  right  to  reject  any  or  all  bids. 

LUMBEK  REQUIRED  FOR  MAGAZINE. 
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1 
4 
2 
1 
4 
1 
2 
2 
4 
4 
2 
16 
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4 
1 
1 
1 
15 
9 
6 

24 

16 

24 

20 

2 

36 

a230 

a  770 


Sills  (longitndinal) 

Sills  (cross)  front  and  middle 

Sill  (cross)  rear 

End  posts,  front  and  middle  corners 

End  posts  (rear)  comers 

End  post  (rear)  middle 

Doorposts 

End  plate  (rear) 

Plates  (side) 

End  rafters  (rear) 

End  and  middle  raft  era 

End  and  middle  plates 

Door  sills 

Floor  beamn 

Staddings  (side) 

Stnddings  (rear  end) 

Staddings  (doors) 

Short  stadding  (rear  end) 

Short  stadding  (front  and  middle) . . . 

Ridge 

Floor  planks 

do 

do 

Side  planks 

End  planking  (roar) 

End  planking  (front) 

Roof  planking 

Caps  for  ends 

Rafters  (12  inches  between  centerH) 

Square  feet.  tlo<»r.  upper 

Square  feet,  sides  and  roof 


8  by  8  inches,  25  feet  2  inches  long . .  A. 
8  by  8  inches,  1 1  feet  6  inches  long . .  fi. 
8  by  10  inches,  11  feet  6  inches  long. .  C. 
8  by  8  inches,  6  feet  9  inches  long. . .  D. 
8  by  8  inches,  6  feet  7  inches  long. . .    E. 

8  by  10  inches,  8  feet  lone F. 

8  by  8  inches,  7  feet 9  incnes long...  G. 
8  by  10  inches,  1 1  feet  6  inches  long . .  H. 
8  by  8  inches,  24  feet  0  inches  long ...  I. 
8  by  10  inches,  5  feet  11  inches  long.  K. 
8  by  8  inches,  5  feet  11  inches  long. .  L. 
6  by  8  inches,  3  feet  4  inches  long  ...  M. 
6  by  8  inches,  4  feet  8  inches  long  . . . '  N. 
4  by  8  Inches,  11  feet  6  inches  long . .  O. 
4  by  8  inches,  7  feet  6  inches  long  ...  P. 
4  by  10  inches,  6  feet  7  inches  long  . .  |  R. 
4  by  8  inches,  6  feet  5  inches  long  ...    S. 

4  by  10  inches,  4  feet  long T. 

4  by  8  inches,  2  feet  long i  U. 

3  by  8  inches,  24  feet  6  inches  long  . . '  V. 

3  by  8  inches,  12  feet  long ; 

3  by  8  inches,  10  feet  long 

3  by  8  inches,  12  feet  2  mches  long 
bletween  doors. 

4  by  8  inches,  24  feet  6  inches  long  . . 
4  by  8  inches,  12  feet  2  inches  long  . 

4  by  8  inches,  4  feet  long 

1  by  8  inches,  24  feet  2  inches  long . 

3  by  10  inches,  6  feet  8  inches  long  . 

4  by  8  inches,  5  feet  11  inches  long  . 

1  inch  thick  (6) 

1  inch  thick  (6) 


aShonld  be  1,150. 


b  Tonguod  and  grooved. 


LUMBER  REQUIRED  FOR  PLATFORM  FOR  10-INCH  RODMAN  S.  B.  GUN,  YELLOW  PINE. 


6 

6 

12 

2 
4 


Name. 


Dimensions. 


I 


Mark. 


Traverse  circle  supi>ort '  6  by  12  inches  by  15  feet '  A  1 . 

18  '■  Flooring 4  by  12  inches  by  15  feet  — i  Ji  1. 

16    do 4  by  12  inches  by  5  feet  3i     0  1. 

I  inches. 

2  I  Pintle  plate  snpport |  4  by  10  inches  by  4  feet  5     D  1 . 

'  inches. 

6     Pintle  support 12  by  14  inches  by  4  feet  5     El. 

inches. 


.do 


Pintle  posts 
End  posts 


End  cross  gnides . 
Longitodimil  sills . 


.do 
.do 


10  by  14  inches  by  4  feet  5     F  1. 
inches. 


I 


Filling  blocks !  84  by  9  by  10  inches !  G  1. 


Pintle  supports 12  by  12  inches  by  15  feet 


10  by  12  inches  by  12  feet  . . . 
8  by  8  inches  by  8  feet  6 

inches. 
8  by  12  inches  b  v  15  feet . . . 
8  by  12  inches  by  15  feet  4 

inches. 
12  by  12  inches  by  IS  feet  4 

inches. 
12  by  12  inches  by  19  feet . . 


HI. 
Kl. 
L  1. 

.1  ML 

Kl. 

I  O  1. 
ip  1. 
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Apjaertt&ac  S/,  /Sft. 

Ord542 


V  P  P  E  N  D  I  X     3  2. 


EEroRT  OF  noARi)  ion  ixsPECTrxa  Axn  testing  the  pxeumatw 

DYXAMITE  (iVX  BATTERY  AXJ>  VLAXT  NEAR  FORT  WINFIELD  SCOTT, 

(A  I. 

Benicia  Arsenal,  Cal.,  December  19^  1895. 

TIjo  board  was  constituted  by  Special  Orders,  No.  240,  Headquarters 
of  the  Army,  Adjutant  General's  Office,  dated  October  14,  1895,  "for 
the  i)urpo8e  of  ascertaining  whether  the  guns,  carriages,  appliances, 
etc.,  soon  to  be  ready  for  trial  at  the  Presidio  of  San  Francisco,  Cal., 
fiillill  tlie  recjuirements  specified  in  the  contract  dated  January  27,1893, 
Ix^tween  the  United  States  and  the  Pneumatic  Torpedo  and  Construc- 
tion C(mij)any." 

The  date  of  completion  of  tlie  contract,  after  being  extended  several 
times,  was  finally  fixed  at  December  27,  1895. 

The  contract  calls  for  the  erection  at  FortWinfield  Scott,  Cal.,  of  one 
group  of  three  15  inch  pneumatic  dynamite  guns  of  40  calibers  length  of 
bore,  ^'  with  their  carriages  and  projectiles  and  the  necessary  machinery, 
appurtenances,  and  accessories,  properly  and  securely  placed,  to  fire, 
operate,  or  handle  the  same,  all  complete  and  mounted  in  place  ready 
for  military  use.  Tiie  guns  and  carriages  to  be  supplied  with  secure 
and  adecpiate  foundations  so  as  to  stand  without  any  derangement,  the 
continuous  liri'  of  the  heaviest  projectiles  to  bo  used  in  these  guns." 

Tor  the  i)ur|)ose  of  the  tests  there  were  to  be  furnished  11  projectiles 
(3  shell  charged  with  500,  and  8  shell  charged  with  100  pounds  of  explo- 
sive gelatin),  also  15  dummy  projectiles  of  full  caliber  and  weight. 
There  were  also  to  be  furnished  in  addition  for  each  gun  two  15inch  shell 
a<lapte(l  to  a  ('liar<4e  of  100  pounds  of  explosive  gelatin,  five  adapted  to  a 
charge  of  LM)0  ])()unds,  and  three  adapted  to  a  charge  of  500  pounds. 

The  board  was  notified  that  the  guns  and  plant  would  be  ready  for 
test  on  December  4,  1805,  and  the  tests  were  begun  on  that  day,  con- 
tinuing as  the  weatlier  i)ermitted  until  December  9. 

The  three  guns  are  mounted  on  the  bluffs  behind  FortWinfield  Scott 
in  a  line  facing  the  entrance  to  the  harbor  of  San  Francisco,  and  at  a 
(listan<'e  of  about  .\  miles  from  the  entrance.  They  are  placed  226  feet 
from  the  edge  of  the  bluff,  and  the  left  gun  has  an  elevation  of  285  feet 
above  the  sea  level.  The  guns  are  83  feet  apart,  each  gun  being  on  a 
level  -  feet  lower  than  rhe  one  on  its  left.  This  difference  of  level  is 
for  the  ])urpose  of  allowing  the  air  reservoirs  of  each  gun  to  be  conven- 
iently disposed  in  the  underground  vaults  that  lie  between  the  guns, 
and  outside  the  outer  guUvS. 

Tlie  i)ower  house  stands  150  feet  in  rear  of  the  center  of  the  battery. 
The  house  is  lOG  feet  long  by  50  feet  wide,  built  of  brick,  with  walls  13 
inches  thick.  The  boilers  are  in  the  southern  end  of  the  building  in  a 
room  38  feet  G  inches  long  and  extending  the  width  of  the  building. 
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The  boilers  are  erected  in  double  settings  one  in  each  setting  with  a 
dividing  wall  between.  A  passage  runs  between  the  two  settings  to 
the  door  of  the  engine  room.  The  door  is  in  a  13-iuch  brick  wall  dirid- 
iug  the  two  rooms.  The  engine  room  containing  the  compressors,  the 
steam  fans,  and  the  dynamo  and  its  engine  is  48  feet  10  inches  long  and 
extends  the  width  of  the  building.  The  engines  are  erected  ou  cou- 
crete  foundations.  The  foundations  of  the  compressors  form  the  walls 
of  concrete  tanks  under  the  floor.  The  intercoolers  are  set  in  the  tanks 
which  are  iilled  with  water  during  the  operation  of  the  engines.  At 
the  north  end  of  the  building  and  separated  from  the  engine  room  by  s 
wooden  partition  is  a  room  15  feet  by  37  feet  5  inches,  containing  the 
distributing  manifold  and  gauges  and  the  air-storage  tanks.  AnofBre 
V2  feet  by  JO  feet  opens  off  this  room  and  contains  table  and  chairs  and 
a  stationary  washstand  and  loi^ker.  A  small  storeroom  8  feet  7  inches 
by  10  feet,  provided  with  shelves,  opens  off  the  engine  room. 

A  frame  Ktorehouse  20  by  25  feet,  in  which  the  projectiles  were  kept 
and  (charged,  is  built  to  the  left  and  rear  of  the  battery.  Two  heavy  iron 
beams  about  7  feet  above  the  floor  form  a  runway  for  hoisting  pulleys^ 
means  of  which  the  charged  projectiles  are  carried  outside  of  the  build- 
ing and  loaded  on  the  loading  carriages.  A  plank  road  12  feet  wide 
extends  from  the  storehouse  along  the  rear  of  the  battery.  Immedi- 
ately in  front  of  the  house  the  road  has  a  width  of  15  feet  and  as  it 
approiiches  each  gun  i)latform  it  widens  to  22  feet  1  inch.  A  board 
walk  5  feet  wide  runs  from  the  plank  road  to  the  door  of  the  power 
house. 

GUNS  AND  CABBIAGES. 

The  guns  and  carriages  are  of  precisely  the  same  pattern  and  dife 
in  no  particular  fi*om  those  delivered  at  Sandy  Hook,N.  J.,  and  described 
in  the  report  of  the  Chief  of  Ordnance  for  18d4. 

The  projectiles  and  fuses  are  likewise  similar  in  every  resjiect  to  those 
there  described. 

Further  description  of  these  parts  of  the  system  is  therefore  omitted 
here. 

THE  EXPLOSIVE. 

The  explosive  gelatin  used  in  the  projectiles  was  manufactured  hf 
the  Giant  Powder  Company  of  San  Francisco.    Its  composition  was  af 

follows : 

87  per  cent  nitroglycerin. 
7  ]>er  cent  gun  cotton. 

1  per  coiit  camphor. 

2  ])er  cent  carbonate  of  magnesia. 

The  average  weight  of  explosive,  exdasive  of  the  paper  boxes  in 
which  it  was  loaded  into  the  shell,  was  97.225  pounds  in  each  S-inch 
subcaliber  shell,  and  514.273  i)ounds  in  each  fhll-caliber  shelL  To  these 
must  be  added  2.G  x)ounds  dry  gun  cotton  contained  in  the  primer. 

The  explosion  of  100  pounds  of  gelatin  on  impact  with  the  wi 
tlirew  up  a  column  of  water  about  300  feet  high,  and  tiie  explosion  of 
500  ])ounds  threw  up  a  column  considerably  higher. 

The  detonators  contained  35  grains  fulminate  of  mercury. 

THE  AIB  COMFBESBOBS. 

The  aircompressing  plant  was  built  by  the  Fulton  Enpfineering  and 
Slii])-]^uildiiig  Works  of  San  Francisco,  after  the  designa  Ibmiahed  by 
Mr.  Edward  A.  Kix,  of  the  same  place. 
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The  compreHSors  consist  of  two  independent  dux)lex  macliines.  Each 
duplex  machine  consists  of  two  high-pressure  steam  cylinders  20  inches 
in  diameter  by  24  inches  stroke,  controlled  by  a  Meyers  cut-off  expan- 
sion device.  The  shaft  is  10  inches  in  diameter.  The  crank  pins  are 
6  inches  in  diameter.  The  flywheel  is  12  feet  in  diameter,  weighing 
13,000  pounds.  The  piston  rods  are  4.J  iuclies  in  diameter  at  the  steam 
end.  The  bed  of  the  engine  is  of  the  Corliss  type,  having  a  very  heavy, 
reinforced,  girder  frame.  The  main  bearings  are  adjusted  by  wedges, 
the  pillow-block  cap  being  screwed  solid  to  the  pillow  block.  The 
valve  motion  is  actuated  by  four  eccentrics,  working  rocker  arms 
instead  of  the  slide  blocks  as  in  the  ordinary  w^ay.  The  steam  cylin- 
ders are  thoroughly  jacketed  with  nonconducting  covering. 

Tandem  to  the  steam  cylinders  are  the  initial  air  cylinders,  connected 
thereto  by  frames  of  a  truncated,  conical  type,  open  at  the  sides.  The 
initial  air  cylinders  are  two  in  number,  13  inches  in  diameter  by 
24-inch  stroke,  having  poppet  inlet  valves  of  the  Brenner  type.  These 
inlet  valves  have  neither  bolts,  nuts,  nor  screws  of  any  kind,  and  the 
air  passes  into  the  cylinder  through  their  center.  The  outlet  valves 
are  of  the  ordinary  poppet  type. 

The  initial  cylinders  are  double  acting.  They  are  of  the  water  jack- 
eted type,  having  about  10  longitudinal  compartments  through  which 
the  water  flows  from  two  independent  sources.  The  heads  are  also 
jacketed  and  receive  the  outflowing  water  from  the  cylinders.  The 
highest  tem])erature  of  the  air  discharged  from  these  cylinders  was  320^. 

Immediately  tandem  to  the  initial  cylinders  and  connected  thereto 
by  another  truncated,  conical  frame,  is  on  one  side  the  intermediate 
cylinder  and  on  the  other  side  the  high-pressure  cylinder.  The  inter- 
mediate cylinder  is  of  the  jacketed  type,  divided  into  two  independent 
circulations  of  several  comi)artments  to  each  circulation.  The  water  is 
introduced  independently  to  these  two  circulations  and  discharged 
independently  from  them.  There  is  also  an  independent  water  circu- 
lation for  the  spherical  head,  which  surrounds  the  valves  and  keeps 
them  cool.  The  discharge  temperature  of  the  air  from  this  cylinder 
did  not  exceed  292°.  The  ram  of  the  intermediate  cylinder  is  10  inches 
in  diameter  by  24-inch  stroke  and  has  a  spherical  end  which  i^rojects 
into  the  cylinder  head  of  a  similar  shape,  in  which  are  placed  two  valves, 
one  an  inlet  valve  and  one  an  outlet  valve.  The  reason  for  making  the 
heads  of  spherical  shape  is  to  give  an  oi)portunity  to  put  in  valves  of 
large  opening,  the  valves  being  placed  at  an  angle  of  45^  to  the  axis 
of  the  cylinder.  The  ram  is  of  cast  iron  and  is  hollow  inside,  divided 
into  two  compartments.  The  circulating  water,  entering  at  one  side, 
passes  to  the  front  end  of  the  ram  back  through  the  other  compart- 
ment and  out  at  the  other  side.  The  water  is  enabled  to  pass  readily 
through  the  moving  ram  by  means  of  small  brass  plungers  which  fol- 
low the  motion  of  the  machine  through  inclosing  pipes  and  stufling 
boxes.  The  ram  is  packed  with  about  thirty  rings  of  packing  i  inch 
thick,  2  inches  wide,  and  of  sufficient  diameter  to  encircle  it.  The  rings 
axe  cut  from  canvas  belt  and  boiled  in  oil  and  plumbago.  This  makes 
a  perfect  packing,  which  never  has  been  disturbed  from  the  beginning 
to  the  end  of  the  test.  The  circulating  water  through  the  center  of  the 
ram  maintains  it  cool  under  the  friction  pressure  created  by  the  packing. 

The  high-pressure  cylinder  is  of  a  similar  construction  t-o  the  inter- 
mediate cylinder,  with  the  exception  that  it  is  bored  to  receive  a  bronze 
liner  f  inch  thick,  which  had  been  tested  to  3,000  pounds  hydraulic 
pressure  and  found  to  be  perfect.  Within  the  bronze  liner  operates  a 
wrought  steel  plunger  which  is  bored  out  to  within  2  inches  of  its  length 
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to  receive  the  water  circulation,  entirely  similar  to  the  one  described  in   i 
the  intermediate  ram.    The  cylinder  heads  are  also  sphericsd  mid  maile   ' 
ol'bronze,  the  valves  being  of  steel  operated  on  bronze  seats.    The  idea 
of  steel  on  bronze  being  first  to  prevent  rust  between  the  valve  and  the 
seat  contact  whenever  the  machine  is  idle,  and  secondly,  nnder  the  tem- 
peratures bronze  lias  more  of  an  expansion  and  does  not  bind  the  valve   , 
on  its  seat.     The  intennediate  cylinder  valves  are  of  the  same  nature. 

The  packing  in  the  high- press  are  ram  is  metallic,  consisting  of  alter- 
nate wedges  of  britss  and  babbitt,  the  babbitt  resting  upon  tbc  ram  and 
the  brass  upon  the  outer  8urfa<:e  of  the  stnfllngbox;  the  brass  wedges 
being  used  to  push  forward  the  babbitt.  This  packing  acts  very  natis- 
fkfiton'ly  and  hm  never  beea  disturbed  from  the  time  the  macliine  was 
started. 

The  highest  discharge  temperature  from  the  high-prosBore  cylinder 
was  358°.  It  will  be  tinted  that  the  temperature  of  adiabatic  comiireti- 
sion  to  2,0(H)  pounds,  is  1,7*12^,  The  total  temperature  tor  the  tlirea 
compressions  is  971)=^,  showing  that  the  efflcieney  of  the  cooling  nyHtem, 
together  with  the  three  stage  compression,  gives  the  general  efficiency 
as  a70  is  to  1,762, 

Thisnatnrallyleadstoii  consideration  of  the  intercoolers  used  in  this 
system  of  cximpreasion,  These  intercoolers  are  located  within  the  foun- 
dations, being  in  three  pits  which  are  connected  together,  the  pits  being 
approximately  C  feet  wide,  4  feet  deeji,  and  IS  feet  long  each.  The  air 
leaving  the  initial  cylinders  passes  into  the  initial  intercoolers,  which 
consist  of  35  copper  tubes  of  ^o.  18  copper,!  inch  ontstdo  diameter  and  I 
18  feet  long.  These  tubes  are  secared  to  manifolds,  by  means  of  onit-  I 
n'ary  stulling  glands  !it  the  ends,  aud  are  Kiipported  at  the  centers  hy 
nieiins  of  a  diaphragm  punched  to  receive  them. 

From  this  intercooler  the  air  passes  into  the  intermediate  cylinder. 
From  the  intermediate  cylinder  it  passes  into  an  intercooler  of  entirely 
similar  construction,  having  20  copper  tubes,  18  feet  long,  1  inch  out- 
side diameter,  with  an  inside  diameter  of  f  inch.  These  are  secured  to 
manifolds  and  snpiwrted  in  a  manner  entirely  similar  to  that  described 
in  the  initial  intercoolers.  From  this  intercooler  the  air  passes  to  the 
high-pressure  cylinder.  After  being  comi)re8sed  to  2,0tH)  pounds,  the 
air  passes  from  the  high-pressure  cylinder  to  an  intercooler  consisting 
of  10  cop])er  tubes,  18  feet  long,  secured  to  the  manifolds  by  staffing' 
boxes,  the  same  as  the  others. 

The  air  from  these  final  intercoolers  passes  through  double,  extra 
heavy,  wrought  iron  pipe,  1§  inches  in  diameter  (inside),  and  2J  inches 
ontsidc  diameter,  to  the  tiring  or  distributing  manifold,  and  thence  to 
the  reservoirs. 

Thi'vi.'  ai'c  li-l  siiirage  rospr%-oirs,  24  fcot  3  inches  long.  14!)  inside 
di^iTiii-tiT.  and  bl  iJi.'lu's  ..utsi.li-  diaiuff  .■]■.  t^apacirv  of  c^ii-li  tnlic.  JT.-i- 
cubic  IW-l.  making  a  total  vY  i:r,:,.<.*-2  ciil.ic  Irrl.  '  Tin-  rcs.-rvoirs  arc 
l.larni  la  six  vertical  inw^.  Iniir  i)i  a  raw.  an.l  -mHi  dmiUh^  row  ..f  t-ighi 
lalics  i^.-,)iiiici'tcd  liv;  iTich.-i.piHrtiii)iM-- toa  Ijiuri/c  nianif.ihl.  wl.i.-li 
iiuinir..hl  is  in  lam  cohncct.'d  at  t lie  li.ittoin  bv  Li.i-iiidi  double.  cMr.i 
lii'avv  ])i|pc  [u  lis  iiwn    \alM'on  tli.r  (lislril.alin'i;  inanifohl.      I'larli  h;a 


Til.'  di-tr;lHititit;niaiiitnl,|  is  also  con  ncftcd  with  each  uMin  iiidi-p.- 
nllv  i>v  J.',  inch  .l.iiililr.  .■Mia  hravv  ].\}n\  liaviii-'  ia.si.lc  dijum-tn 
;  iiicli.'s.  Tliis  i-  laid  ill  a  liniiuli  uial-'iacath  111.'  gnaind  and  !.■; 
I  tlie  slcniigc  sy>tcLu  ul'  i  lie  gnu.  v,  liirli  iiu'ladcs  ei^;ht  tubes  siniilai 
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those  described  except  that  their  iuterior  diameters  are  14|  inches,  laid 
four  oil  each  side  of  the  gun  in  underground  vaidts.  Alongside  of 
each  pipe  is  a  ^-inch  inside  diiuneter  copper  tube  leading  back  from  the 
storage  system  of  the  gun  to  a  pressure  gauge  placed  on  the  distribn* 
ting  manifold  over  the  corresi)onding  valve.  The  pipes,  gauge  tubes, 
and  double  conductor  cable  are  all  practically  the  same  length,  being 
about  800  feet. 

The  pressures  maintained  throughout  this  system  during  the  tests 
were  about  as  follows:  In  the  steam  cylinders,  90  pounds;  in  the  initial 
air  cylinders,  72  pounds;  in  the  intermediate  air  cylinders,  370  pounds; 
in  the  high-pressure  cylinders  and  storage  tanks,  2,000  pounds.  The 
indicated  horsepower  was  293.78  for  each  compressor  and  the  indicated 
horsei)ower  on  the  engines  was  342.61  for  each  compressor,  the  differ- 
ence, 48.83  horsepower,  being  the  work  absorbed  by  fiiotion  in  cylin- 
ders, in  stuffing  boxes  and  barings  throughout  the  machine,  giving  the 
compressors  a  mechanical  efficiency  of  85.8  i>er  cent. 

The  intake  temperatures  of  the  air  throughout  the  whole  perform- 
ance did  not  exceed  the  temperature  of  the  cooling  water  more  than  5^, 
showing  the  intercoolers  were  amply  sufficient  for  the  work. 

The  compressors,  running  at  100  revolutions  per  minute,  delivered  to 
the  receivers  457.2  cubic  feet  of  air  per  hour,  at  2,000  i)Ouuds.  The 
action  of  the  compressors  throughout  was  smooth,  no  water  being  used 
upon  any  of  the  piston  rods  or  any  of  the  beamings  during  the  t^t. 

THE  BOILERS. 

The  steam  for  actuating  the  compressors  was  furnished  by  four  hori- 
zontal tubular  boilers,  72  inches  in  diameter  by  16  feet  long,  of  the 
tubular  type.  Each  boiler  is  fitted  with  a  steam  drum  32  inches  in 
diameter  and  32  inches  high.  The  boilers  are  constaicted  of  open- 
hearth  homo^reneous  flanged-steel  plate  of  60,000  pounds  tensile 
strength;  shells  |  inch  thick,  heads  ^  inch.  Each  boiler  is  fitted  wiQi 
eighty-two  4-iiich  lap  welded  tubes,  16  feet  long,  set  in  vertical  and 
horizontal  rows.  All  vertical  or  girth  seams  are  single  riveted  and 
all  borizontiil  or  lougitndinal  seams  are  double  riveted. 

The  main  heads  of  the  boilers  are  thoroughly  and  well  braced  to 
the  shell.  Each  boiler  is  fitted  with  manhole  at  the  back  end  over  the 
tubes  and  in  the  front  end  over  the  crown  sheet.  Each  boiler  has  three 
heavy  c*ast-iron  brackets  riveted  to  the  shell,  for  supporting  the  boiler 
in  the  setting,  and  has  proper  bolts  and  rollers  for  the  same  to  rest 
ni)on.  Each  boiler  has  a  full  Hush  fire  front,  provided  with  fire  doors. 
Orate  bars  are  furnished  for  forced  draft.  The  smokestacks  are 
short,  48  inches  in  diameter  and  15  feet  long,  and  they  connect  to  Y 
breechings  rising  from  above  the  fall  flush  front.  The  stacks  pierce 
the  roof  through  roof  plates,  and  umbrellas  are  flimished  over  the 
stacks,  and  the  necessary  guy  ropes  are  provided  to  sustain  them  in 
position. 

Each  boiler  is  furnished  with  safety  valves,  steam  gance,  and  siphon, 
water  gauge,  steam  pipe,  three  gauge  cocks,  check  valve,  stop  valve 
for  feed  water,  and  blow-off  cock. 

The  boilers  were  tested  to  150  pounds  hydrostatic  pressure  after 
being  in  place,  and  were  tight.  They  are  erected  in  brick  setting  22 
inches  thick,  with  4-inch  air  space.  The  boilers  have,  in  addition  to 
the  hydrostatic  pressure,  been  tested  to  125  pounds  live  stcMun  pressure. 

Underneath  the  boiler  foundations  and  connecting  to  two  independent 
Sturtevaut  steam  fans  is  a  22-inch  conduit,  provided  with  soibitde 
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dampers  and  baTiUj^  under  tlie  center  of  each  Ijoiler  a.  IDiiicli  outlet 
connected  t(>  each  a»h  pit. 

The  two  Stnrtevant  eteam  Ikna  uro  located  in  the  engine  room,  each 
capable  of  delivering  13,000  cubio  feet  per  minute  of  air  to  the  gauge. 
Ab  ahowQ  in  the  teat,  these  fans  wero  amply  Bufficient  to  furniah 
draft  for  the  bitiuninouH  coal  whicli  was  used.  The  Stnrtevant  fans 
have  engines  3  by  4j  indie»4. 

The  boilers  are  fed  by  two  Ueau  duplex  boilei*  feed  pumps,  capable 
of  pumping  100  gallons  per  minute.  Steam  cylinders  G  inches  in 
diameter,  water  cylinders  i  inches  in  diameter  and  ti-iiich  stroke,  alsi^i 
reinforced  by  two  Nathan  injectors,  of  300  horsepower  each,  counect^d 
to  the  feed  piping,  so  that  they  may  be  utilized  in  case  anything  should 
happen  to  the  pumps, 

The  feed  water  is  heated  by  two  national  feed-water  beaters,  of  350 
horsepower  each,  which  are  placed  immediately  behind  the  engines  aai 
connect  to  the  eshiinsts  in  such  a  manner  that  either  or  both  of  the 
heaters  can  be  used  with  either  engine.  The  tops  of  these  heaters  are 
connected  to  the  atmosphere. 

THE  13LECTBIC   PL4NT. 

Toi'  the  eluctriu  plant  there  is  Installed  a  9J  by  10  inch  Armingtou  & 
Sims  high-speed  engine,  erected  on  foundations,  with  all  stejim  and 
exhaust  and  return  pipes  complete.  This  engine  is  belted  directly  to  a 
dynamo  manufactured  by  the  Electrical  Engineering  Company  of  tiau 
Francisco,  having  a  capacity  of  36  kilowatte,  and  supplying  a  current 
with  an  electro- mo  five  force  of  ISS  volts.  The  d>niamo  ia  compound 
'  wound  and  is  snbtiiniiaijy  tliesamea.s  used  fiirdiri'i't.  cnrreut  incandes- 
cent lighting.  The  bearings  of  this  dynamo  are  self-oiling  and  the 
brushes  are  held  upon  the  commutator  by  suitable  springs. 

Upon  the  wall  of  the  engine  room,  within  about  5  feet  of  the  dynamo, 
is  placed  a  polished  slate  switch  board,  provided  with  au  ammeter 
graduated  from  0  to  500  amperes  and  a  volt  meter  reading  from  0  to 
150  volts.  There  are  also  three  double-pole  300-ampere  knife  switches 
and  six  suitable  fusible  plugs.  The  switch  board  is  coimected  to  the 
dynamo  by  iusulated  wire,  supported  on  porcelain  iuaulators,  the  wire 
having  cross  section  to  carry  a  current  of  300  amperes  for  five  minutes, 
without  overheating.  The  switchboard  is  connected  to  each  gun  by 
double-conductor  lea<l-covered  cables  leading  underneath  the  ground, 
there  being  about  SOO  feet  of  this  cable  in  all. 

THE    COMPRESSOR   ENUINES. 

tSii'i-i  .,((/'■'".— At  ;ii-tnnl  wink  il  was  f.mnd  Miiit  wiili  ;i  l.oiI,-i 
inr-ssm-.'  uf  loo  iimiM.ls  tin.-  .-nli-l?'  was  sft  at    one-tonilb    to  d.i  tlif 


PNEUMATIC  GUN  BATTERY,  FT.  WINFIELD  SCOTT,  CAL.   565 

THE  TESTS. 

As  tb(i  duty  of  the  board  was  to  ascertain  whether  the  guns,  car- 
ria^i's,  ai)i)haiu*es,  etc.,  fulfilled  the  recjuireTnents  specified  in  the  con- 
tract, each  of  the  specifications  acconipanyinj^  the  contract  will  now  be 
considered.  These  are  the  amended  specifications  of  December  15, 
1894. 

Si'Ef'IFICATION  1. 

Tlio  three  i>neTimati('  dynaiiiito  «j:iins  of  15-iiH'h  caliber,  including  the  necessary 
inacliiiiery  to  iin»  and  liandle  the  same,  ammunition  and  carriages  for  the  same, 
must  he  jdaeed  and  mounted  r<*a(ly  for  military  use  at  the  place  designated  in  the 
advertisement  of  April  2'A,  188J>. 

Tiie  advertisement  called  for  the  mounting  of  the  three  guns  aii9 
carriages  at  Fort  Win  field  Scott,  ( 'al. 

SPECIFICATION  2. 

Th«-  ii;nu^  shall  he  40  ealihers  length  of  l»oro,  to  he  fully  0(|ual  in  quality  of  mate- 
rial, lini>h  of  parts,  and  performance,  and  suhject  to  like  tests  as  guns  of  the  same 
cali]»er  and  h*ngth  of  liore  now  hcing  ])rocured  or  that  have  heen  delivered  under 
cunt  1  act.  I'he  gun  carriages  and  machinery  to  he  mounted  uj>on  secure  and  adequate 
fouiulations  whicli  sliall  he  suHicient  to  withstand,  without  any  derangement,  a  con- 
tinuous lire  of  the  heaviest  projectiles  to  he  used  in  the  guns. 

The  guns  are  precisely  similar  to  those  that  have  already  been  deliv- 
ered under  contract  at  Sandy  Ilook,  X.  J.  The  foundations  have  suf- 
fered no  in  jury,  nor  developed  any  weakness  during  the  tests,  and  appear 
to  be  secure  and  adequate. 

SPECIFICATION  3. 

The  plant  of  the  tlireo  guns  to  comprise  a  suitahle  complement  of  hollers,  air- 
compressors,  storage  reservoiis,  and  hydraulic  ])umps  to  give  capa<ity  for  a  continu- 
ous lire  for  extreme  range  of  forty-live  rounds  for  the  lirst  hour  and  thirty  rounds 
j»er  hour  tliereafter,  such  capacity  to  he  satisfactorily  estahlished  by  actual  tests; 
the  hoilers  and  com])rcssors  included  in  such  ]»lant  to  he  in  duplicate,  each  to  supply 
one-half  the  re(|uii-ed  capacity.  The  connections  to  he  so  arranged  as  to  give 
capacity  for  ji  continuous  tire  of  thirty  rounds  for  the  first  hour  and  twenty  ronnds 
per  hour  thereafter  if  only  two  of  the  guns  he  used,  and  twenty  rounds  for  the  first 
hour  and  ten  rounds  ])er  liour  thereafter  if  hut  one  of  the  guns  l>e  used. 

The  test  lor  capacity  of  tlie  comiuessors  developed  the  fact  that  they 
are  fully  capable  of  supplying  air  to  the  guns  in  sufficient  quantity  for 
firing  forty-live  rounds  per  hour  at  extreme  range  continuously.  In  the 
table  of  the  test,  which  follows  in  the  summary,  it  will  be  noted  that 
fifty-tour  rounds  (air  shots  only)  were  llred.  As  in  the  first  nine  rounds 
the  loss  of  pressure  was  not  considered  sufticient  to  produce  extreme 
range,  these  rounds  were  thrown  out  and  the  test  includes  only  the 
remaining  forty-live,  numbered  from  10  to  54.  These  rounds  were  fired 
in  5l*A  minutes.  At  the  beginning  of  the  test  the  pressure  per  square 
inch  in  each  gun  was  1,(HH)  ])ounds,  and  in  the  storage  reservoirs  2,000 
pounds.  Througli  tlie  lirst  part  of  the  test  the  compressors  had  no 
dillicnlty  in  keeping  tliis  i)ressure  in  the  reservoirs,  tlie  engines  run- 
ning under  87  pounds  of  steam  only.  The  last  twenty  rounds,  num- 
bered from  .*U  to  ."it,  were  iired  at  minute  intervals,  and  though  no 
elfort  was  made  to  keep  up  the  storage  ])ressure,  it  had  only  fallen 
to  l.TSO  ])ouiids  at  the  fifty-fourth  round.  By  reason  of  the  surplus 
capacity  developed  in  the  iirst  hour,  the  test  for  thirty  rounds  in  the 
second  hour  wns  considered  unnecessary  and  was  not  made. 

Using  one  gun,  twenty  rounds,  air  shots,  were  fired  in  7i  minutes, 
the  pressure  in  the  storage  tanks  falling  from  1,780  to  1,280  pounds, 
the  engines  working  under  93  pounds  of  steam. 


Tliat  the  losa  of  air  was  suflieieiit  to  iiroiluce  extreme  range  was  shotru 
ill  tlie  accuracy  test,  in  wiiicli  ftuii  No.  :i,  uaing  the  sytuc  loss  of  iiir  aa 
in  this  test,  produces  a  range  of  over  6,IHI0  yards.  _^M 

The  other  requirements  of  the  speciflcatioiis  are  complied  witti.     ^H 


SFECIFICATIOK  t.  ^H 

Tbc  boilers  to  be  of  a  oliaracter  to  iioea  the  iibqiiI  Govemmtiiit  insnoction;  tbe  oam- 
prer'BorB  tn  be  capable  uf  jj^ving;  iit  least  the  t(M)iiiHit«  iiiiuiber  of  onbie  feet  citpiwit} 
(lor  liouT  nt  1,000  poituili«  pressure  per  «qaare  iijob  anil  a,  pronortiunute  volume  at  a 
pri'BNnre  of  2,000  puuiiiIb  per  s((tiare  inch,  and  to  be  tested  for  streogth  at  3,000 
nifiiiidsper  si|uarc  inrb.  The  etora^  reservoirs  auil  comiectiiig' pipes  and  valves  to 
lie  Biibjetited  to  a  test,  bf  hydraiilit^  pressore,  of  2,500  pouuda  per  square  inch,  und 
the  guu  valves  aiid  liring  reservoir  to  a  similar  test  of  1,800  poands  per  square  incb. 

The  lioilers  were  subjected  to  the  usual  Government  inspection.  Tlicy 
were  tested  at  150  pounds  Lydranlic  pressure  and  pronoanced  Bufe  to 
cany  100  pounds  of  stcaiii  pressure. 

The  capacity  of  the  compreasois  running  at  100  revolutions  jier  min- 
nte  is  457,2  culiie  feet  of  air  per  hour  at  2,000  pounds  pressure,  or  twice 
that  much  at  1,000  pounds.  A  four-hour  test  of  the  compressors  rnu- 
ningatthis  rate  was  witueased  by  Lieutenant  Lissak,  Orduance  Depart- 
nient,  inspector.  All  parts  of  the  compressors  that  in  operation  sustain 
a  pressure  of  1,00{I  pounds  were  suhjeoted  by  him  to  a  pressure  of  2,1)00 

Coiinds,  and  those  parts  that  sustain  2,000  pouuds  pressure  weru  tested 
y  iiressore  of  3,(KW  ponnds. 

SPECIFICATIOXfi. 

'Fho  guu  oftrriages  to  be  center  pintle,  to  admit  of  traversing  tlironRh  •  ■  •  8<W^ 
'  ■  '  and  of  clevnting  ta4-  35"  ;  to  bL'lriiititdiiudulaviiteilb.v  pumim.ltlc  or  liydraii- 
lic  or,  altyrnatively,  lij  electric  power  dirt'otly  under  loutrololtLn  j;iiuiii'r,  \iuii  .id  mi  I 
also  of  the  same  movement  by  hand  power  when  rei|nired.  The  range  of  projectile 
to  bu  controllnblu  by  variations  of  the  prosauri's,  elevations,  or  setting  valves,  singly 
or  combined.  The  vaive  or  liring  device  to  be  antomntic  and  adjnatablu  in  its  open- 
ing and  elosiug,  so  that  tho  loss  of  air  may  be  reikdily  controlled.  Tlio  breecb  mech- 
anism to  l>e  so  arr,in)^d  that  the  gnu  can  not  be  discharged  nnlees  the  breech  in  com- 
pletely closed  and  locked.  The  loading  apparatus  to  l>e  of  such  character  as  to 
permit  of  a  rat«  of  liring  at  least  once  in  tliree  minutes  for  each  gun,  and  a  project- 
ile ('barged  with  .500  pounds  of  tho  explosive,  utid  twice  that  rate  of  speed  for  a 
pTojtii-tile  charged  with  100  pounds  of  the  explosive. 

The  traversing  and  elevating  of  tlie  gun  is  done  by  electric  power, 
and  provision  is  made  for  the  accomplishment  of  this  work  by  hand 
when  i'ei|uireil. 

The  other  requirements  of  tbe  specification  arc  complied  with. 

KPECIFICATION  6. 
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Tlie  flight  of  the  S-iuch  subcaliber  shell,  charged  with  100  pounds 
of  explosive,  was  steady  and  uniform.  The  fall-caliber  15-incli  shell, 
charged  with  500  pounds  of  explosive,  were  very  unsteady  in  flight. 
The  projectile  had  a  gyrating  motion,  the  tail  revolving  in  a  large  circle 
about  the  line  of  flight,  the  head  in  a  small  circle.  It  was  diflicult  to 
observe  whether  these  shell  always  struck  the  water  point  first.  There 
was  no  failure,  however,  to  fire  the  fuse  and  explode  the  shell. 

None  of  the  i)r()Jectiles  broke  in  the  air,  and  none  appeared  to  break 
on  striking  before  the  detonation  of  the  charge. 

The  fuses  were  mechanical  and  were  set  for  instantaneous  action  or 
for  delays  of  half  a  second  or  2  seconds.  Those  set  for  action  on  impact 
worked  as  desired.  A  half  second  delay  is  so  short  that  it  was  impossi- 
ble to  observe  it.  Two  shells  were  fired  with  fuses  set  for  2  seconds' 
delay.  ( )ne  of  these  fell  at  such  a  range  that  the  length  of  delay  could 
not  be  obtained,  though  a  delay  was  observed.  The  other  fell  at  short 
range  and  a  delay  of  2  seconds  was  observed. 

SPECIFICATION  7. 

The  unloaded  shell  nqnired  to  bo  supplied  must  be  provided  with  the  full  couiple- 
uunt  of  fuses  herein  stipulated  and  be  in  complete  order  for  use  without  other 
j»reparatiou  than  the  insertion  of  the  charge. 

Of  the  thirty  nnloaded  shell  specified  in  the  contract  only  twelve  have 
been  delivered  here.  These  are  15-inch  shell  adai)ted  to  a  charge  of  200 
l)onnds  of  explosive.  Three  fuses  of  3  seconds'  delay,  three  of  4  seconds, 
and  one  of  2  seconds  have  been  delivered ;  also  thirty-one  dry  gun  cotton 
l)rimers  and  thirty  Inlminate  of  mercury  detonators. 

SPECIFICATION  8. 

Each  ^nn,  when  liually  mounted,  to  bo  fired  six  proof  rounds,  of  which  one  shall 
bo  witli  slitll  coutaiuin;^  tlu;  maximum  charjje  of  the  ex]do8ive,  and  five  with  a  suit- 
able iron  ])luic  or  dunnny  projectile,  of  full  <aliber  and  weight,  to  test  the  uniformity 
ol  action  of  the  valve  meclianisni  and  other  working  parts,  as  well  as  to  verify  the 
rate  of  ra]>idity  of  firing  and  loading;  and  one  or  all  of  the  guns,  as  the  Department 
may  elect,  to  be  sul)Jccte<l  to  lirin;;  test  for  range,  accuracy  of  fire,  and  action  of  pro- 
jectile and  fuse,  for  which  ])urpose  the  contractor  must  supply  not  less  than  eight 
j)roiectiles  adajded  to  an<l  contaiuiui;  a  charge  of  100  pounds  explosive  gelatin. 

Thirty  projectiles  in  all  were  fired  from  the  three  guns.  Of  these  there 
were  lire<l  from  each  ^\u\  live  dummies,  one  weighted  shell,  one  shell  con- 
taining 100  injunds  of  explosive,  and  one  containing  i500  pounds.  In 
addition  there  were  tired  from  gnu  No.  3  one  weighted  shell  and  five  con- 
taining 100  |)()unds  of  explosive.  The  valve  mechanism  and  all  the 
working  parts  of  the  system  acted  in  a  most  satisfactory  manner  through- 
ont.  Five  dunnny  projectiles  were  used  in  tlie  test  for  rapidity  of  firing 
and  loading.  Fonr  shell  (diarged  with  100  pounds  of  explosive  were 
used  in  the  test  for  accnracy.  The  other  projectiles  served  for  tests  for 
range,  flight  of  i)rojectile,  etc. 

SPECIFIC  ATI  ox  9. 

Tiio  proof  and  other  trials  of  the  ^nns  and  appurtenances  herein  stipulated  must 
be  made  at  the  expenst;  of  the  (on tractors,  who  will  furnish  all  the  charged  and  the 
dnnin»y  projectiles  or  iron  i)1muh  required  therefor,  to  be  delivered  free  of  cost  to  the 
ruit«'d  states  at  Fort  Wiulield  Scott,  California. 

This  specitication  was  complied  with. 

SPKCinCATION  10. 

It  is  further  stipulated  that  the  guus  shall  be  fully  equal  in  range  and  accuracy 
to  those  of  the  same  ealiVier  ami  leu«]jth  of  bore  now  being  procured  or  that  have 
been  delivered  under  contract :    J'rovidtdj  Therefore,  it  be  fully  estahhshed  to  the 


(wliaiUction  of  tlie  DeporttiiuJit  tkut  thu  tliruu  gluts  boreln  apeoified  are  in  all  materiftl 
fespectd  oigiiul  in  eflivitncy  to  Ibe  siiiil  gaus  now  under  ountract  ur  deliveivd ;  thtn, 
Ml  fur  aa  may  lie  neco^Hitr;,  in  the  ubitonot;  ol'  (lirei-'t  tuet^,  thii  perfurtiiaucc  of  tbe«e 
giina  hhuli  lip  judged  by  tbat  of  the  said  guua  uow  under  eontrart  or  delivered. 

The  guua  ajipear,  as  fai-  us  may  be  Judged  IWim  the  limited  tests,  to 
be  fully  equal  in  rauRe  and  auuiiracy  and  in  h11  mateiial  respects  equal 
in  etticieucy  to  those  delivered  at  Saudy  Hook,  N,  J,,  aa  reported  uiwii 
in  the  Report  of  the  Chief  of  Orduani-efor  1894. 

SPECIFICATION  ]1 

Eucb  lo-inoh  gun  of  40  Ralibern  length  of  bora  mnet  be  capable  of  ptojeotiog  shell 
tiJ  the  foUoiriDg  rangtis,  with  the  chiirges  uf  eznlogives  noted,  namely : 

Fioni  100  t-o  HfiOO  jarila,  a  shell  containing  500  pounds  of  the  uxploslve. 

From  100  to  3,650  jards,  a  shdl  coutn'uiing  200  pounds  of  the  explosive. 

From  100  to  4,600  yards,  n  shuU  contsiuing  100  ponnds  iif  the  espluaive. 

From  100  to  5,000  yards,  a.  shell  coutait)ing  60  pounds  of  the  ejcpWive. 

I'roi-iiled,  Tbat  if  the  ti'^aa  do  not  attain  the  extreme  ranfies  staled,  farfeitarea 
flhall  be  imposed  for  each  yard  of  deficieui^y  in  raugea  na  follows:  With  50O  pouoila 
charav,  five  dollars j  with  SDO  pounds  ohnrge,  two  dollars;  iritb  100  pounds  ubarge, 
one  dollar;  with  50  pounds  cbarge,  lifty  cents:  And piucidtd  fartlier,  Tbat  the  limit 
of  deficiency  shall  not  exceed  10  pur  ci'titura  of  the  stated  rangea. 

Shells  charged  with  100  and  5W  pounds  of  explosire  were  fired  for 
range.  The  maximum  range  attained  by  a  shell  charged  with  100  pounds 
WHS  fi,OTO  yards  and  by  a  shell  charged  with  DUO  pounds  2,170  yards. 

SI'ECIFlCATlflN  1£ 

The  acQuraoy  for  all  guns  innst  not  full  below  that  indicated  in  the  aoeompuiyiQg 
I   diagram  marked  A.;  thu  percentage  of  hitJ<,  at  all  muges,  in  a  rectangle  3G0  feel  in 
length  by  HO  feet  in  width,  to  be  at  least  e<|aa1  to  ttiat  lndi(^ated  on  the  diugram. 

The  only  test  for  accuracy  that  the  supply  of  projectiles  inTiuittiMl 
was  made  with  four  shell  cUaryed  with  lOU  pouiiils  of  explosivf.  Tlje 
shell  attained  a  mean  range  of  5,oaiJ  yards,  a  mean  dispersion  in  range 
of  23^  yards,  and  an  extreme  dispersion  of  70  yai-ds.  Using  the  hue 
fkim  the  piece  through  the  eenterof  impact  as  the  line  of  fire,  the  mean 
deviation  from  that  line  was  16  yards,  tbe  extreme  deviation  from  tlie 
line  was  32  yards  to  tbe  left,  and  the  extreme  lateral  dispersion  was  52 
yards. 

Diagram  A  calls  for  34  per  cent  of  hits  in  a  rectangle  3G0  by  90  feet 
at  a  range  of  5,030  yards.  In  the  actual  test  75  per  cent  of  tbe  shots 
fell  within  this  rectangle,  and  a  rectangle  of  210  by  150  feet  would  con- 
tain them  all. 

Two  shell  charged  with  100  pounds  of  explosive  were  fired  from  dif- 
ferent guns  on  difl'erent  days  at  a  hillside  about  3,700  yards  distant 
across  the  harbor  entrance.    These  shell  struck  61  feet  apart. 

If  is  <)f  interest  to  know  that  the  craters  lonncd  in  tlic  soft  rod  roi'k 
l)Vt!icc\|iliisi.)iiorti]e  shells  were  bowl  sli:i|icd,lJr.A-et  in  diiimeU-r.  ami 

1  tW'(  .ler| tie  -asr,  and  -'il*  f.-i't  in  dianicti-r  ami  tl  icet  deep  in  \\f 

other.     'I'he  sliells  were  i.i'oviileil  with  inip^u't  iiises. 


[letioii  iifthe  fi 
elav  ill  thefii,-. 
c  o\)M-v\  (-.1  del 
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SPECIFICATION  14. 

The  time  required  to  load  and  fire  one  shell  containing  500  ponnds  of  the  explosive 
or  a  dummy  projectile  of  equal  weight  must  not  exceed  three  minutes,  and  teu  con- 
secutive rounds  of  similar  shell  must  be  fired  within  forty  minutes;  for  a  shell  con- 
taining 200  pounds  of  the  explosive,  or  its  equivalent  weight,  one  in  two  minutes  and 
ten  consecutive  rounds  in  twenty-seven  minutes;  for  a  shell  containing  smaller 
charges  of  the  explosive,  or  its  equivalent  weight,  one  in  1^  minutes  and  teu  consecu- 
tive rounds  in  twenty  minutes. 

In  the  tests  for  rapidity  of  loading  and  firing,  five  dummies,  repre- 
senting shell  containing  500  pounds  of  explosive,  were  fired  in  8  minutes 
and  23  seconds,  the  longest  interval  elapsing  between  any  two  shots 
being  2  minutes.  The  time  of  loading  the  lighter  shell  was  not  taken. 
While  the  time  required  for  loading  live  shell  would  undoubtedly  be 
greater  than  when  dummies  are  used,  on  account  of  the  necessity  of 
more  accurately  adjusting  the  elevation  of  the  piece  in  order  that  the 
wings  of  the  projectile  may  readily  enter  the  bore,  the  time  specified  is 
so  much  greater  than  that  actually  occupied  by  the  test  that  there  can 
be  no  doubt  but  that  live  shell  could  be  loaded  in  a  time  well  within 
tlie  requirements  of  the  specification. 

SPECIFICATION  15, 

The  time  of  maneuvering  from  extreme  depression  to  extreme  elevation,  or  the 
reverse,  not  to  exceed  fifteen  seconds,  and  the  time  of  complete  traversing  not  to 
exceed  two  minutes:  Provided^  That  in  case  the  first-named  time  is  not  attained,  a 
forfeiture  of  twenty-five  dollars  shall  bo  im])osed  for  each  additional  second  of  time 
required  in  excess  of  the  time  stated:  And  provided  further,  That  the  limit  of  excess 
in  time  to  be  allowed  for  elevating  (or  depressing)  shall  be  twenty  seconds. 

The  time  of  maneuvering  by  electric  power  by  extreme  depression  to 
extreme  elevation,  and  the  reverse,  varied  between  9  seconds  and  13 
seconds  in  the  different  guns.  The  time  required  for  traversing- 
through  360  degrees  by  power  varied  between  41  seconds  and  1  minuter 
38  seconds.  By  hand,  gun  No.  3  was  traversed  by  nine  men,  spelled  by 
four  others,  in  11  minutes  12  seconds,  and  elevated  from  0  to  35  degrees 
in  47  seconds  and  back  in  44  seconds.  This  gun  was  the  most  difficult 
of  the  three  to  traverse. 

SPECIFICATION  16. 

The  time  required  for  discharging  twenty  consecutive  rounds  with  the  heaviest 
charges  from  any  single  gun  must  not  exceed  one  hour  and  twenty  minutes,  and  that 
required  for  discharging  thirty  consecutive  rounds  must  not  exceed  two  hours  and 
ten  minutes. 

There  were  not  on  hand  sufficient  projectiles  to  carry  out  this  test. 
As  5  of  the  heaviest  projectiles  were  discharged  in  8  minutes  23  sec 
onds,  it  is  more  than  probable  that  20  could  be  discharged  within  the 
hour. 

SPECIFICATION  17. 

AU  dimensions  to  be  subject  to  such  slight  changes,  not  materially  afiectiug  the 
results  to  be  attained,  as  the  United  States  may  ugree  to  make  as  the  Avork  pro- 
gresses. 

No  information  of  any  changes  in  dimensions  was  received  by  the 
Board. 

SPECIFICATION  18. 

All  materials  and  workmfinship  are  to  be  of  good  quality,  the  valves  and  joints  to 
be  air-tl^ht  under  working  pressures,  and  all  parts  of  the  guns  and  machinery  to  be 
efficient  m  operation.  The  work  shall  be  open  to  inspection  by  the  Government  at 
all  stages. 

This  specification  has  been  fully  complied  with. 


OONOLUSIONS. 

The  Board  tlierefore  concludes  that  the  guns,  carriagee,  appliances, 
etc.,  formiug  the  pneumatic  dyuaniite-gun  battery  and  plant  at  tlie 
Presidio  of  San  Francisco,  Cal.,  fulfill  all  tlie  requirements  specilied  iu 
the  contract  dated  .January  27, 1S93,  between  the  L'liited  States  and 
the  Pneumatic  Torpedo  and  Construction  Oouipany. 

For  the  purposes  of  the  test  a  temporary  water  supply  was  provideii 
by  the  eontractors.  The  plant,  consisting  of  pump,  boilers,  snpply 
pipGS,  and  »t<jrage  tauk,  will,  it  is  believed,  bo  removed  by  tlieni.  This 
leaves  the  battery  without  any  water  supply,  without  which  it  can  not 
be  operated,  and  without  which,  indeed,  the  proi)er  care  for  its  preserva- 
tion can  not  be  usercised. 

A  lull  set  of  drawings  of  the  gims,  carriages,  projectiles,  etc.,  hiis 
been  turned  over  by  the  contractors. 

A  full  Het  of  drawings  of  the  compressor  phuit  will  be  furnished  by 
the  bnihlera,  the  Fulton  Engineering  and  Shipbuilding  Works. 
L.  8.  Babbitt, 
Lieutcnanl-C'olonel,  Ordnance  Ifepartmeiit,  U.  8.  A.,  Presiilet 
W.  II.  Hhueb, 
Major,  Corps  of  Engineers,  U.  IS. 
OUMANB  M.   LiSSAK, 
lAeutenant,  Ordnance  Department,  U. 


SUMMARY  OF  TESTS. 

Teili/or  capacity  of  compretiors,  »pec\fication  3,  Vectmher  4,  IS05. 

JS-KOUND  TEST.  USINO  3  GUKS;  AIK  SHOTS. 


.1  l.y 

I 


Onn 

No.  1. 

Guu  No.  2. 

Onn  No.  3. 

Valvo  LOBS  of 

No.  of 

VaWe 

Lobs  of 

^■l-"-^."^'^' 

Tim„. 

Time,     got- 

ttog.      ^A'. 

ting. 

Bare. 

.17 

Pound.. 

Min. 

1-0UU4- 

Min.    .           Rm«d,. 

0 

It        4-0 

S           3        400          M 

H 

8           7)       400          03 

^d|       «s 

lOjl      175 

TB 

0          12'       410          73 

13t 

75 

1!        lOi     lis        ei 

IW        480 

15          21        4J5          M 

pt 

wo':          76 

IT          24-|      480 

IS 

IS          2S|      415         W 

m   *S5 
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Tests  for  capacity  of  compressors,  sp^Jicatiam  S,  Deeemoer  4, 189& — Continued. 

20.ROUNI)  TEST.  USING  1  GUN;  AIB  SHOTS. 
[Gun  No.  1.    Timo  of  20  roundn,  7  minutoH  30  Mcomls.    YaIto  aettins,  800.] 


No. 

of 

L088  of 

ruund. 

pressure 

Povnds. 

I 

85 

2 

j             86 

3 

!             84 

4 

86 

5 

86 

No.  of 
round. 

6 
7 
8 
0 
10 

LOMOf 

pressure. 

No.  of     LoM  of 
round.  preMnre. 

No.  of 
round. 

16 
17 
18 
10 
20 

LOMOf 

pnniir6. 

J'tmndt. 
80 
87 
88 
80 
88 

Pininda. 
87 
88 
86 
87 
80 

t 
FouAds. 

11  87 

12  88 

13  87 

14  j             00 

15  86 

Testnfor  time  of  maneuvering  in  azimuth  and  eJevaHon,  §peoiJleatUm  15,  December  4, 1895, 

MANEUVERING  WITH  ELECTRIC  POWER. 


Traversing  to  the  right  360  degrees 
Traversing  to  the  left  360  degrees. . 

Klevut  ion  35  to  0  degrees 

Klevatiou  U  to  35  degrees 


Gun  No.  1. 

GanNaS. 

Gun  No.  3. 

1     II 
0    544 

1    r 

0    13 
0     0 

1         n 

0  41 

1  4 
0    11 
0    11 

1     1 

I    23 
1    38 
0    lU 
0    111 

MANEUVERS  BY  HAND  GUN  NO.  3. 


Traversed  to  the  right  360  degreeH  by  9  men,  spelled  by  4  otben,  11  niinnt«8  12 
seronda. 

Klevation  0  to  35  degrees,  8  men,  47  secondo. 
Elevation  35  to  0  degreen,  8  men,  44  Heoondo. 

Tests  for  rapidity  of  loading  and  firing,  epe<AficaU<m  14,  Deeemhet  5, 1895, 

The  guim  were  loaded  at  7  degrees  and  Ared  atdOdegn^os  elevation.    Thtmniy  pro- 
ject il^H  tilled  with  sand  and  weighing  about  1,130  ponnds  were  need. 
(lUii  No.  3,  (ive  rounds  in  9  minutes  20  seconds. 
Gun  No.  2,  live  rounds  in  10  minutes, 
(iun  No.  1,  live  rounds  iu  8  minutes  23  seconds. 
8])eeial  ed'ort  lor  rapidity  was  made  only  in  the  ronnds  fired  from  gnn  No.  1. 


No.  of 

r<»und. 

I 


Gnn  No.  2. 


Gun  No.  3.  j 


I. 

*«  • 

I: 


/ 

II 

Poiindt. 

1 

0 

415 

116  ; 

3 

0 

415 

110  1 

4 

r)5 

415 

118  ' 

7 

2l» 

415 

119  ' 

9 

LH) 

415 

119  • 

0 
2 
5 
8 
lU    00 


// 

50 
50 
10 

00 


I 


400 
400 
400 
490 
490 


The  tiuie  for  heginnin^  to  load  is  taken  as  0. 


i)t2  APPENi>ix  :;2. 

I'ltKfH  for  ruiifje  and  tntioti  of  fuse,  f^pecijh'aiionH  11  and  '•".  Ifevemher  .'.  'S  •'. 

.,..,.  «•  •   1  *    fi  V.'ilvf  Lo.«sof    Fm-i*                       li:. 

(,..,..             siHll.        ^^-'-''^  .^V;'.-'     ^^r\;'-  M-i-  i.n-,*-       Ml-      l:.ni^.         ... 

IMU..1..  inMul.t.    tion.  jj„^  1^,,^..        ,j,,^,                      ,.._,. 

I'oiiiiiix.  I'iinti(h.  I*itini'ly.    .V»=i"#.       )"«i#''>.       >■■>. 

V  ..          I  W.i-hn'd.        :!7r,]          .v.-j]          -JS  475          Irtu    

■^"  -      •    iL-v.- :jTOi         :n4i         2.»  47."«         H^»    In-t 

..    ..         I  \v.i-iit««L       :j77          rrn*        :$:>  47.'i         142  4>.;"       ::: 

•     'Li-.r ::7Ji           iWl'i           :{.'»  475  14«  ::       4.  i!-.*.      ..    . 

V  .           .  WriL'litMl.         :;77            :iXi            15  D            24 I. '.-5  V- 

■^"  '  ■  •■■■I.!*- :{7:i          :n2          ir.  u  2C  •_>     i  tr.o       :: 


Jii;M  ii;i:s.    -I  I,i-  '.i. i-  .^ln-ll  ioiit;iiiinl  loo  ^loiiniK  itl'explosiv*-. 

'I  In-  KMiiiiN  tmiii  ;riiii  Ni).  *J  wne  liri*  I  into  tin*  hill  iwro.HS  the  liarltor  ut  :t  razmi*  i»f  ah«tiu  .'i.7"*'  •.;.r.:- 
'1  iit-  ixlii-rs  \%<-M-  tix-il  iiitii  tin-  ><<-:i. 

1  111  iliilt^nMit'i-..  oi  wiii(hls  in  ^iiii  fiixl  in  Iti^ht  are  tin*  woi£hti»or  tho  f!nsrhirk>«  and  i-niiK>T!(  v-u.^l: 
i'  .i\<  iIm'  ]ir<i]<'<'<il''  oooii  ;it't(  r  its  issnan''(-  I'roui  h«>  eiin.  Th«<  t'liAi-s  acti'tl  acconlin'.;  t>>  their  .I'l.'i-r 
iii'iit.  Ill  ih*-  iiMirtliaiMl  tilth  roumls  of  tho  tahh'  the  I'niii-ciih's  were  Hiijihtly  iiUHtcailx  in  iL<- tir*! 
l»an  of  till'  tliirht.    In  tv«rv  otlii-r  «;is«-  the  lliifht  ol'  th«'  i»ro.it'Ctile  was  cxcelleut. 

Tfst  fttr  inHracif,  Kperification  l.l\  Ihcnnber  f*.  ISO'i. 

•<  iiii  li  siihiaiiht  r  ■shrll    l'i:i  iionml."*  •.•xphmivi-.  j:nn  No.  -n  eh'vatii>n  'A\*  ,  valve  Aeitini:  m>5. 

N'n.ot      W'ri'^ht      \V«'ii:ht      LosM  of      i».,„r.         Tlin«' 
ioiiimI.      in  iimi.      in  lli^ht.  ]>n'H>«ure.       ^'    ^* "     ol' lliju^ht. 

J'litnnlx.     Piiitndg.      I'lmiifh.       Yardg.      S'-ruHtls. 
1 :'.:•:•  'ii'-iAl  b>^  ri.OW»  -JrtJ 

•J :j7s.'  ;j:j5  k;»        5,070  i*?! 

:;....         :{77;  :;:ui'  '.»3         r.,oi5  '27  \ 

i 'Mii\  :a4i  92  5.04M  273 

I 

Ki.'.r  \i!Ks.     i'lii-  i'li-i-*  Win-  >v\  for  iiistaiitanooiiM  a<-tioii  and  i-x]ilo(lc(l  on  inniart.    Tho  tlichtofi-..-'- 
jtntit  I  till-  w  :i- 1  \i  «lli-iil.     I  he  w  inii  wa-^  hlowing  alnnit  15  niik'j*  an  hiiiir  l'n>m  tlio  dir«»<'tion  ot  5  n  r.i»- 1; 

tak<;kt. 

i  I  III'  liiii'dl'  tin-  i-t  t.)l;i'ii  a-^  lli<-  tine  from  ;;nn  lhrou;:h  ecuter  uf  iin)»a<'t  ot'^hots.J 

Kan^i'.  Peviatlon. 

r.e\oiiil.       Sliort.        liifjht.  Left. 


1 

31.25 
1(5. -jr. ' 

'.'>!<.  75 

'2 

8. 75    . 

2u 

Yard*. 

Kiin'jT''  '^l'  i'<-n:or  r»r  im]iacf 5.  "Hit 

Ml  in  ili-ii-'  sjiiii  ill  i.inui' 2'.tj 

',•: 


I  Mni'.f  ili-pi  r^ioii  Ml  r;iMi:e 
Ml  ;iii  Imi'imI  ill>.|ii-r^i(»n  . . . . 
Mxt  ri-ii'i-  i.iiri.ii  ili-|ii  i'.-ii)ii,. 


I'lic  rniiiMN  l)(^l(>\v  wciv  also  tired  iVom  u'un  No.  .*»  on  this  <lav: 


Si.,  li. 


\\'ii::lii       NVei;;lii        Klrva-         Valvi*        Lo8rt  of        Time         i».  n  t  . 
in  iiiin.     in  lli;:lil.        lion.         settin;;.    pressure.    oft]i);lit.     '^*"P'- 


l'fi,nlii         I'liH/nh'. 

W'ijlii'il   ..  ::«'.■.  :!:{5 

I.:..    ::7i>  ;{:u 


20 


:<'^5  l«:i  251        4.410 

40U  99  IfiJ         a.7U0 


I.' I  ';  v.-.-      1!  '■  |.-i>j  1 1  li     \\i'.  ««  jiuli  -i-.ihc.jlilMT  .•»hi'll.  the  live  one  enntainin};  100  poiindHof  etp^>- 
;i''        1  I.I      iMiii'il  -|.,11  w.i-^  lij'il  lo  -«'a.  the  live  on«'  into  the  hiUaJde,  with  ii  t'lino  Mt  for  iM|Kirt. 

'I  III' tli^lii  1,1   "iiidli  -In.;; .  V'.  .1- i-\iell«  nl. 
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Proof  Ut*t  irith  heariest  jtrojt'ctiles. 

[  Full  calilxT  sliells.  char^tMl  with  500  poundH  explo«ire.] 


..  \Vfj;:ht      Wei;;lit        Eleva-     Valveset-     Loam  of       R-mrj.        Tinif  of 

iu  gun.     in  riij;lit.        lion.  ting.       pretwun*.     *"*"i»*'-        dight.    ' 

I'vund.*.      I'liiimts. 

No.:; 1.  i4:»i       i.  ijm 

No.  -2        ....        1.  UTj  1.  107J 

No.  1 i.ir»23        1.  lu^i 

Kkmakks.  — Fu.nfS  vrt-n-  stt  for  halt"  a  M'cond  delay.  All  exploded.  The  rthellri  in  rii;;ht  were  very 
unsttiuiy.  Thr  tail  of  c.k  Ii  }troj«'4-ti'e  (IcMTihiKl  a  wide  circle  about  the  tngectory.  the  head  mean- 
while dcscribiug  a  smaller  one.     The  projectiles  did  not  deviate  remarkably  from  the  direction  of  lire. 
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Appendix  A. 

I)IUKCTI()N>     FOR    THE    (ARK    OF    PNEFMATU'    GFX8    AND    AIR-rOMPRE8SIXll     PLAXT8. 

Wlu'ii  the  air-c()mprt'.>^i*iii«X  machinery  is  not  to  bo  used  for  couHi^lerable  length  of 
time,  the  tV)llowing  dirrrtions  should  be  observed: 

liifiUiH. — Knijjty  the  boihrs  an<l  rlean  them  thoroughly.  Kemove  manhole  and 
hanil-liole  covers.  Dry  out  the  boilers  with  a  slow  wooil  tire.  Kaise  the  safety 
valves  oil*  their  seats  aixl  block  them  up.     Drain  all  feed,  steam,  and  blow-otl'pi{ies. 

Fte^l  jfttnips. — Drain  the  cylinders,  steam  chests,  and  all  pipes.  Kemove  all  pack- 
ing tioni  stutling  boxes.  HeuKJve  cylin<ler  heads  and  steam-chest  covers.  Clean  all 
parts  inside  and  outside.  Coverall  bright  parts  with  a  coat  of  heavy  grease  or  a 
mixtuiM'  of  wliite  lead  an<l  tallow. 

Air  rinnjtnsMors  iiH'l  enuiH*s, — Kemove  cylinder  heads  and  steam-chest  covers  from 
both  steam  and  air  cylinders.  Kemove  all  ])acking  from  stuthng  boxes.  Clean  the 
en^iine.s  inside  and  outside.  Coat  all  bri^'ht  parts  with  heavy  grease  or  with  a 
mixture  of  white  leadantl  tallow.  Cloth  covers  should  be  placed  over  each  machine. 
Drain  the  Jaekets  of  the  air  cylinders.  Drain  all  water-circulating  pipes,  steam 
]dpes,  and  air  pipes.  Drain  the  intercoolers  or  cooling  tanks  and  clean  the  tanks. 
If  air  is  left  iti  the  stora^^'e  reservoir  the  blow-otf  valves  on  the  distributing  mani- 
folds should  be  open. 

riftttii-in< h  sear4ni8t  (jnux. — Place  the  guns  in  horizontal  position.  Remove  pistons 
from  auxiliary  valves  atid  coat  them  with  heavy  grease.  Kemove  from  the  gun  and 
carria;;;e  the  gauges,  discharging  lever,  clutch  lever,  rheostat  handwheel,  and  all  tin- 
isht'd  rods,  levers,  etc..  that  connect  with  the  auxiliary;  coat  them  with  grease  and 
lay  them  in  a  dry  jdace.  Coat  all  bright  or  tinishe<l  part8  of  the  gun  with  heavy 
greas»«  or  a  mixture  of  white  lead  and  tallow.  Canvas  covers  should  be  placed  over 
the  carriage  and  the  entire  portion  of  the  guns  iti  rear  of  trunnions.  Place  canvas 
covers  over  the  mii/./.les.  If  the  gun  is  to  stand  unused  for  more  than  a  year,  the 
main  valves  shoubl  be  removed  from  the  breech,  coated  with  greas<»  and  removed  to 
a  dry  plaec  For  a  shorter  time  than  this  the  oil  in  the  packings  and  interior  of  gun 
willprotert  the  main  \  alves  and  they  tieed  not  be  removed  from  the  gun. 

If  the  gun.->  and  ma<hinery  are  to  be  kept  ready  for  use  at  a  day's  notice  thi*  fol- 
low ini;  instructions  should  be  observed: 

Keej)  the  engines,  boiler'*.  pumi)s,  etc.,  ready  for  use  at  all  times.  As  the  machin- 
ery is  in  du}»licate,  one-half  of  the  jdant  can  be  kept  iureadiue.ss  to  run  while  repairs 
are  beini;  made  n]»oti  the  other  halt  when  this  is  necessary. 

Move  the  engines  and  ])umps  a  little  by  hand  every  day  to  prevent  the  pistons  and 
piston  rods  from  rusting. 

(iet  iij)  steam  in  one  of  the  boilers  once  a  week  and  run  the  air  comjjressors,  engines, 
dynamos.  et«  ..  lor  hall  an  hour.     I'se  the  boilers  alternately. 

Keep  tlie  storagi-  re.servoir  tilled  with  air  to  2,00<>  pounds  per  square  inch.  Drain 
all  water  from  the  storage  le.servoirs  after  tilling  them. 

I'ill  the  gun  r«'>ervoir  wiih  air  to  1,(HKJ  pouuds  per  square  inch  once  in  two  weeks, 
and  <liseharge  .six  air  shots  Irom  each  gun. 

Keej)  all  bright  linished  ])arts  of  the  guns  coate<l  with  heavy  grease  to  prevent 
rust  intr. 

Hetore  <liseharging  the  guns  drain  all  water  and  oil  from  the  breech  and  the  tiring 
reservoir  nndergronnd. 

NoFE.-  riie  preceding  instructions,  prepared  at  the  re<iuest  of  the  Chief  of  Ord- 
nance. Fnited  States  Army,  were  received  at  this  office  from  Mr.  B.  C.  liatcheller, 
engineer  of  the  Pneumatic  Torpedo  and  Construction  Company. — Office  of  the  Chief 
of  Ordtiauct,  f  .  s.  .].,   Washington,  January  15^1896, 
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Appendix     33. 


DESCRIPTTOX  OF  LKWIS  RANGE  AND  POSITION  FINDER. 

(Opiates.) 

Office  of  the  Chief  of  Ordnance,  U.  S.  A., 

WoHhingUm^  May  26^  1896. 

DESCRIPTION. 

The  arcompanying  photographs  show  the  latest  service  model  of  this 
instrument. 

The  principal  parts  are  all  uumbered  on  the  plates,  the  same  notation 
being  observed  throughout,  but  may  be  most  distinctly  seen  on  Pis.  I, 
II,  sind  III,  as  follows: 

PLATK  I. 

1.  Tlollow  caftt-iron  column. 

2.  Lov«ilin^  Hcrews  for  column. 

3.  Tablo,  cant- iron,  60  inches  diameter. 

4.  Table  edge  for  friction  rollers. 

5.  PrqjoctionM  from  nnder  side  of  table,  neoeesary  for  casting  and  used  for  seonr- 
iug  fine  adjustment  of  level. 

H.  Traversing  arm  which  supports  and  oarries  all  parts  of  the  meohanism. 
7.  C*ont<T  about  which  arm  turns,  18  inches  long,  and  extending  down  throagh 
table  and  column.    7a.  Female  center  secured  to  table. 
H.  Top  nut  and  washer  of  male  center  which  secnres  it  to  the  arm. 

9.  Eye  j)ioce  of  telescope. 

10.  <)J)Jeet  glasH  of  telescope. 

11.  Metal  frame  or  cradle  which  supports  telescope. 

12.  Horizontal  axis  about  which  telescope  moves. 

13.  Micrometer  attachment  to  correct  for  abnormal  refraction. 
1 1.  Screw  to  adjust  focus. 

ir>.  Hollow  brass  pillar  which  contains  counterweights. 

1().  Hollers  over  which  cord  passes. 

17.  Cords  for  counterweights. 

18.  Steel  ))in  supporting  frame  that  carries  telescope. 

19.  Adjustable  top  to  elevating  cylinder,  having  small  roller  on  which  pin  tS  rests. 

20.  Klevating  c'ylinder  moving  in  guides  and  carrying  rack. 

PLATE  II. 

21.  Bracket  which  supports  the  elevating  screw. 

22.  Vertical  elevating  screw,  1  inch  diameter,  8  threads  per  ineh. 
2li.  Arm  of  elevating  sector. 

21.  Bracket  snpnortmg  pivot  of  sector. 

2.').  Double  bracket  supporting  and  guiding  elevating  cylinder. 

2(;.  Hack  on  elevating  cylinder  into  which  meshes  the  toothed  are  of  the  elevating 
sector. 

27.  Klevatinp:  sector. 

2S.  Horizontal  screw  which  moves  pivot  31  along  scale  29. 

29.  Altitude  scale  in  feet,  showing  length  of  vertical  baseline. 

'SO.  Brass  plate  secured  to  the  nut  of  elevating  screw  whidi  forms  support  for  seale 
29  and  screw  28. 

31.  Movable  pivot  whicli  operates  the  elevation  and  depression  of  teleeoope. 

S^   Crank  which  operates  the  elevating  mechanism. 
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APPKNDIS  33. 

3a.  MilW  hi-nd  iif  Uunl  tiibbor  f..r  ocmvonionco  wli< 

3i.  ntaVFleclKO'irH. 

35.  Cnitik  wliidi  tums  tin-  tmvoreing  arm  (0)  in  ii/i 

3l>.  Friction  rolk-r  moviug  on  edgu  ol"  hiblu. 

37.  AMiiiutli  ituvict-, 

3.^.  Indox  reivtliu);  tlt*gnicB. 

30.  Iiidbx  loniUugniiuatfls. 

PWTK  I — rimtiiiuB.1. 
10, 40(1.  riottiug  uttucbmeut. 

41.  Sliiliug  pointer.    A  double  aoale  la  providi'd,  U> 

42.  Untile  wlioel  (see  alsti  ri.  IV). 

43.  Ciina  jirotooting  rangit  whtol, 

14.  KoHers  attocbeil  to  travoreiug  arm  (6),  uiuviii;;  i 


4:>.  Level,     Duhble  moris  0.2a  inch  for  I  niiniito. 
4ii,  Verticnl  »[iiiiille  ivitli  worm  whiph  oi>orateFi  nxiin 
47.  Gauring  ou  spindle  which  opei-tit«a  iiiiiiiite  dinl. 


The  essential  parts  are  as  follows; 

First.  A  hollow  cant-iron  column  restiiiR  «poii  tbrre  feet,  the  feet 
being  provided  with  capstan -headed  brass  leveling;  scrowa  (1,  2,  '2, 
PI.  1). 

To  tlie  top  of  this  colamii  is  bolted  the  cast-iron  table.  The  column 
should  ri'at  upon  a  solid  fouudatiou,  prelterably  iif  masonry.  No 
csjiefial  pi'ecaiitiou  need  be  observed  in  setting  up  the  colnmii  and 
su(;iii'ing  the  table  thereto,  except  to  bbc  that  the  lag  screws  are  iu  tbeir 
proper  places  aud  screwed  ap  firmly. 
[  tSeeond.  A  circular  cast  iron  tabU,  GOtuchea  in  diameter,  turned  per- 
fectly true  on  the  outer  edge,  and  concentric  therewith  is  turned  at  the 
center  the  sesit  for  tlie  female  center  (_3,  4,  6,  and  7a). 

This  table  is  a  aulid  casting  strengthened  by  deep,  taperiug,  radial 
ribs.  The  top  is  turiiefl,  ground,  and  polished,  as  is  the  outer  edge,  on 
which  rolls  the  friction  rollers  of  the  rvzimuth  measuring  device  and  the 
crank  device  which  moves  the  telescope  in  azimuth.  The  female  center 
(7n)  projects  downward  through  the  table  and  column  for  a  distance  of 
18  inches,  its  top  Hange  being  turned  to  tit  the  annular  groove  turned 
from  the  table  center.  The  female  center  is  a  composition  casting  and 
is  secured  to  the  table  by  bevel  headed  screws. 

The  i>roJecting  lugs  (■'>,  5,  etc.),  six  iu  number,  are  a  necessity  in  cast- 
ing the  large  table,  and  are  also  useful  in  securing  and  leveling  the 
table  on  the  lathe  before  turning.  They  are  left  on  the  completed 
instrument  to  he  used  as  aiisiliary  supports  in  order  to  secure  a  very 
tine  adjustment  of  level  for  the  table,  but  are  not  intended  to  supiwrt 
the  weiglit  of  the  instrument.  To  utilize  tliem  as  auxiliary  supports 
si\  s?n^ill  (-nliiiiiiis  (pri'fcral»lv  1-incli  iron  pi|.e  tilled  with  concrete) 
slinnl.l  iM.iji.'l  iiinvaid  tr.ari  the  Innndatii.n  hasc  l.i  wilhin  U  inches 
111  Mil-  Nr.vi'illirci.riln'.si'  lugs.     Sniull  lovclinii  sd'cws  niavbc  iiioviilcd 

f..  .iiua-e  ill  til.'  Iinvfi'  i-\ti- itv  of  ihc  hi;;  and  rest  uj.oil  in.iL  caps  on 

III.'  I  iii.'li  I'olnnins. 

riiiid.  -I  .-.i.^/  In...  Inn;.:^i.„i,n;.i{i:)  wliieli  carries  all  the  other  parts 


.  I'l>.  I  and  V). 
two  side  rilis  tV 
o  center,  and  a 
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flat,  end  surface,  planed  perfectly  true,  for  the  various  parts  of  the 
elevating  mechanism  to  rest  upon. 

Fourth.  The  telescope  and  its  cradle  (9, 10, 11,  12,  and  13). 

The  telescope  has  a  3-inch  object  glass,  40-inch  focal  length,  25  mag- 
nifying power,  and  a  micrometer  attachment  (13)  which  moves  the  hori- 
zontal cross  wire  and  thus  attbrds  an  easy  correction  for  abnormal 
refraction  (each  division  of  scale  on  the  micrometer  head  corresponds 
to  a  movement  of  one-ten-thousandth  of  an  inch). 

The  eyepiece  is  easily  moved  and  may  be  pushed  in  or  oat  by  turning 
it  slightly  with  the  hand.  The  colored  shades  should  only  be  used  when 
necessary  to  protect  the  eye  of  the  observer. 

As  the  range  scale  in  construction  is  already  corrected  for  the  effect 
of  normal  refraction  (one-seventh  effect  of  curvature),  the  micrometer 
(13)  is  to  be  used  only  when  the  effect  of  refraction  is  abnormal.  To 
make  the  necessary  correction,  direct  the  telescope  upon  an  object 
whose  range  is  known;  turn  the  crank  (32)  until  the  proper  range  is 
read  from  the  range  scale;  then  look  through  the  telescope  and  see  if 
the  horizontal  wire  coincides  with  the  water  line  of  the  object.  If  so, 
no  correction  is  necessary;  if  not,  turn  the  micrometer  screw  until  they 
do  coincide.  Under  ordinary  conditions  of  the  atmosphere,  it  is  seldom 
necessary  to  make  correction  for  refraction. 

As  shown  in  the  photographs,  the  telescope  turns  about  a  horizontal 
axis  (12)  in  front  of  the  object  glass,  and  all  angular  movements  of  the 
telescope  are  produced  by  raising  or  lowering  the  eye  end  at  the  point 
where  pin  (18)  rests  upon  the  top  (19)  of  the  elevating  cylinder  (20) 
called  the  "point  of  tangency."  The  horizontal  distance  between  the 
axis  (12)  and  this  point  is  exactly  60  inches.  Since  by  construction  the 
elevating  cylinder  (20)  can  move  only  in  a  vertical  direction,  the  point 
of  tangency  describes  a  right  line  which  is  the  natural  tangent  of  the 
angle  through  which  the  telescope  is  moved,  the  radius  being  60  inches. 

Fifth.  The  elevating  mechanism^  which  consists  of  the  following  parts, 
viz  :  Elevating  screw  (22) ;  nut  moving  thereon ;  crank  (33),  and  handle 
(32)  which  turns  the  screw  by  means  of  the  bevel  gearing  (34) ;  toothed 
sector  (27)  and  sector  arm  (23);  pivot  (31)  which  is  carried  transversely 
along  the  altitude  scale  (29)  by  the  small  horizontal  screw  (28) ;  the 
bracket  support  for  screw  (21) ;  bracket  support  for  sector  (24) ;  elevat- 
ing cylinder  (20);  brackets  supporting  same  (26);  toothed  rack  on 
cylinder  (26);  adjustable  head  to  cylinder  (19). 

Sixth.  The  counterweights.  These  are  contained  in  two  brass  columns 
(15, 15).  The  weights  are  suspended  from  cords  (17, 17)  which  pass 
over  pulleys  (16, 16)  down  through  the  center  of  the  screw  caps  on  the 
pillars.  These  pillars  are  secur^  to  the  top  surface  of  the  traversing 
arm  by  screws. 

Seventh.  The  range  wheel^  shown  in  Plate  IV,  and  as  No.  42  in  Pis. 
I  and  V.  This  wheel  is  12J  inches  in  diameter,  the  gear  cut  in  its  cir- 
cumference being  48  pitch  and  having  600  teeth.  The  wheel  is  mounted 
on  the  flat  under  surface  of  the  traversing  arm.  The  graduation  is  in 
black  on  white  celluloid,  which  is  one-sixteenth  of  an  inch  thick  and 
set  into  the  metal.  The  figures  show  hundreds  of  yards  of  range.  The 
scale  reads  directly  to  10  yards,  from  1,600  to  6,000  yards,  and  to  25 
yards  from  6,000  to  15,000  yards. 

A  small  pinion  is  carried  on  the  under  projection  of  large  elevating 
screw  and  meshes  with  the  gear  of  the  range  wheel.  A  cover  (43)  is 
fitted  over  the  wheel  to  protect  against  dust  and  accident;  the  opening 
in  this  cover  (42)  has  an  index  for  reading  the  scale.  The  gears  are 
very  carefully  mounted  to  avoid  bai^k  lash. 
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Bighth.  The  azimuth  ihrice  (37)  is  shown  very  fvilly  io  tbf  photo- 
gra|>bs.  Dein"ee8  are  read  from  the  vertical  index  (38)  and  niiiiat4;8  are 
read  from  tbe  liorizoutal  index  (39).  PI.  Ill  shows  the  {^earing-  (47) 
and  vertical  worm  shaft  of  this  device.  A  friction  roller  carried  on  the 
vertical  shaft  rolls  on  the  outer  edge  of  the  table,  eauU  couijilete  rovo- 
Intlon  corresponding  to  9  degrees  of  azimulU.  Moans  are  provided  on 
the  friction  roller  ibr  moving  tlie  shaft  and  the  recording  inecbsnism 
independently  of  the  roller  itBclf.  This  enables  the  operator  to  ijuickly 
correct  and  set  the  mechanism  to  any  desired  reading  without  moving 
the  telescope  in  azimnth. 

Ninth.  Meanii  far  luoving  Ike  teiescopv  an<i  arm  in  azimuth.  This 
is  done  by  means  of  a  crank  (3S)  which  operates  a  friction  roller 
mounted  on  t!ie  under  Hat  snrftice  of  the  arm  and  which  rolls  aroand 
the  outer  edge  of  the  table.  The  photographs  do  not  show  these  parts 
in  detail,  but  their  simplicity  is  sncli  that  no  further  description  is 
needed. 

Tenth.  Spirit  hi^l  (45),  This  is  shown  in  PI.  Ill,  and  is  nsi-d  to 
adjust  the  levclof  the  table.  When  In  perfect  adjustment  the  arm  may 
be  traversed  through  an  entire  circle  (360  degrees)  without  changing 
position  of  bubble. 

PRKCAITTIOKS    TO    BE    OTtSERYBD    TN    SBTTDJH   VV    THE   INSTRDMENT. 

Put  colnmn  in  place  over  the  center  of  the  foundation  iiier,  and  see 
that  the  leveling  screws  project  through  the  feet  ai)out  1  inch  and  rest 
in  tlie  oast'iron  cups. 

The  table  is  then  lifted  and  placed  on  top  nf  the  colomn  and  the  lag 

screws  put  in  mid  firmly  ncrewcii  in  place.  Both  centers  should  l>e 
carefully  e>;aniinrd,  cleaned,  and  (tiled,  and  tlic  iMljpntiiij;  nut  mi  the 
bottom  should  be  turned  until  the  weight  of  the  male  center  re«t8 
entirely  on  the  bottom,  while  the  side  and  top  surfaces  should  remain 
in  contact.  When  the  centers  are  adjusted  the  traversing  arm  with  all 
the  parts  assembled  upon  it  is  lifte<l  into  place,  the  shank  of  the  male 
center  passing  through  the  hole  in  the  hub  and  then  secured  by  the  not 
and  washer  on  top. 

All  parta  carried  on  the  arm  are  shipped  in  place,  and  it  will  only  be 
necessary  to  see  that  all  are  clean,  a  little  good  oil  dropped  on  the 
wearing  surfaces,  and  that  all  the  parts  move  freely  without  binding. 

The  next  step  is  to  carefully  level  the  table  by  means  of  the  three 
leveling  screws  in  the  feet,  and  finally  in  getting  a  very  perfect  level 
the  six  small  leveling  screws  in  the  projecting  lugs  are  used,  but  it 
should  be  remembered  that  these  latter  are  not  intended  to  support  the 
weight  of  the  table,  and  should  only  be  brought  into  use  to  counteract 
the  offuct  of  lle.xurc  in  the  metal. 

When  tlie  leveling  is  jinipcilv  done  it  will  he  possible  to  move  the 
arm  an  entire  rcvulul  ion  wirliont  displacing  the  Imbble. 

As  soon  as  the  table  is  level,  sec  tliat  all  parts  of  the  elevating  mecli- 
anisiii  ;irc  in  guod  working  oider.  Tlie  jiaits  should  work  smoothly 
and  easily  willL.int  the  slightest  sound.  Hce  tliat  the  counterweights 
are  |iiil  in  place  and  properlv  adjusted,  and  do  not  sfiike  the  bottom  of 
the  pillars  before  tlie  telesc.pe  is  eleviitcd  to  i|s  liiijliest  i>osition  (this 
will  lie  when  tlie  ran;;e  nieclimiisTn  indicates  the  shortest  range  on  the 
scale  and  the  sector  arm  is  hini/ontal). 

The  toi>  (III)  of  Ihc  elevating  cylinder  should  next  be  adjusted.  To 
do  tills,  direct  llie  telescoiie  upon  some  object  liaviiifr  a  water  line,  whose 
exact  ranj;e  is  known,     Wet  the  range  niechauisni  by  turning  crank  (32) 
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until  the  index  reads  the  known  range.  Look  through  the  telescope 
and  see  if  the  horizontal  cross  wire  coincides  with  the  image  of  the 
water  line.  If  so,  the  adjustment  is  correct  and  should  never  again  be 
changed  as  long  as  the  instrument  remains  on  that  site.  If  not,  raise 
the  eye  end  of  the  telescope  with  the  hand  until  the  pin  (18)  is  clear  of 
its  roller  in  (19).  The  top  (19)  can  then  be  screwed  in,  or  out,  accord- 
ing as  the  wire  was  below  or  above  the  water-line  image,  until  exact 
coincidence  is  obtained.  A  slight  movement  of  the  horizontal  cross 
wire  may  also  be  made  by  turning  the  micrometer  head  (13),  but  care 
should  be  taken  in  doing  this  that  the  wire  be  not  displaced  too  far 
from  the  middle  of  the  field. 

The  bracket  which  supports  the  large  friction  roller  underneath  the 
arm  must  be  screwed  very  firmly  in  place  by  means  of  tbe  three  large 
screws  which  extend  entirely  through  the  arm  from  the  top  surface. 
This  will  give  all  the  friction  necessary  to  operate  the  crank  mechan- 
ism and  to  turn  the  arm  about  its  center.  If  at  any  time  during  the 
use  of  tbe  range  finder  this  roller  should  begin  to  slip,  tighten  these 
three  screws  at  once. 

The  azimuthing  device,  or  "direction  indicator,"  is  complete  in  itself 
and  will  be  found  mounted  in  place  on  the  arm.  It  is  secured  to  the 
arm  by  four  brass  screws  with  copper  washers  from  tbe  under  side. 
These  screws  should  be  all  loosened  and  the  device  then  pushed  for- 
ward until  its  friction  roller  is  pressed  against  the  outer  edge  of  the 
table  sufficiently  bard  to  operate  the  mechanism.  No  great  amount  of 
pressure  will  be  needed.  In  first  setting  the  azimuth  reading,  direct 
tbe  telescope  upon  some  distant  object  wbose  exact  azimuth  has  been 
determined  in  advance.  Before  pressing  the  friction  wheel  against  the 
edge  of  tbe  table  turn  tbe  spur  wheel  on  the  main  vertical  sbafb  until 
tbe  proper  reading  is  shown  on  both  tbe  degree  dial  and  the  minute 
dial.  Pressure  is  then  applied  and  the  four  screws  are  tightened.  The 
telescope  should  now  be  turned  off  tbe  object  and  then  be  brought  back 
to  it  again.  If  tbe  reading  is  not  correct,  make  the  small  necessary 
correction  by  turning  with  a  screw-driver  the  small  tangent  screw  car- 
ried on  tbe  under  side  of  the  friction  roller.  This  tangent  screw  is 
mounted  so  that  tbe  movement  of  the  screw  turns  the  vertical  shaft 
and  hence  the  mechanism,  without  turning  the  friction  wheel.  This 
will  be  found  a  very  convenient  means  of  correcting  tbe  reading  at  any 
time  and  should  be  frequently  applied  in  actual  service. 

Tbe  horizontal  scale  carried  on  tbe  elevating  nut  is  called  the  "alti- 
tude scale"  and  indicates  tbe  exact  height  (in  feet)  of  tbe  horizontal 
axis  of  tbe  telescope  above  tbe  surface  of  the  water.  As  this  distance 
is  by  construction  the  working  base  of  the  instrument,  and  since  it  is 
increased  and  decreased  by  the  fall  and  rise  of  the  tide,  a  tide  gauge 
which  shows  tbe  height  of  tbe  tide  in  feet  above  or  below  mean  low 
tide  will  be  necessary  for  the  correct  use  of  the  range  finder.  When 
first  set  up  the  height  of  the  axis  of  tbe  telescope  above  mean  low  tide 
is  very  a(jcurately  determined  by  measurement.  A  table  is  then  pre- 
pared and  posted  near  the  instrument  showing  the  exact  length  of  the 
working  base  for  each  reading  of  the  tide  gauge,  so  that  the  operator  as 
soon  as  be  knows  tbe  tide  reading  will  know  at  a  glance  the  correct 
reading  along  the  altitude  scale  at  which  to  set  the  index  of  tbe  ele- 
vating pivot  (31).  This  may  be  quickly  done  by  turning  the  micrometer 
screw  (28).  It  will  be  found  in  actual  practice  that  this  correction  will 
not  have  to  be  made  oftener  tban  once  an  hour  unless  the  tidal  changes 
are  very  considerable,  but  since  the  correction  can  be  made  in  a  moment, 
it  is  well  to  read  the  tide  gauge  frequently. 


APPENDIX  33. 

The  miororaeter  (13)  is  for  tlie  purpose  of  making:  correction  for  abnor- 
mal refraction.  It  operates  to  move  tlie  horizontal  rross-wire  of  tlie 
teleBcope  vertically.  Ita  use  will  only  be  Ibiind  necessary  under  certain 
atmospheric  conditions  winch  produce  the  physical  phenomenon  called 
mirage.  Direct  the  telescope  upon  an  object  whose  exact  range  is  known 
and  set  the  ran^e  index  to  read  that  range.  If  the  horizontal  cross- 
wire  coincides  with  the  water  line  of  the  object  no  correction  is  neces- 
sary; if  not,  the  micrometer  is  tnrned  until  there  is  coincidence.  Be 
careftil  to  see  that  the  level  of  the  table  is  still  preserved  before  mak- 
ing this  correction. 

The  instrument  should  be  protected  &om  moisture  iind  dust  when 
not  in  use,  and  it  is  advisable  to  keep  it  covered  with  a  rubber  cloth  or 
oilcloth.  The  parts  should  be  oiled  occasionally  and  kept  free  from 
dust.  All  steel  parts  will  be  fonnd  to  be  polished  ur  nickel  plated 
except  the  lavye  elevating  screw,  and  this  should  be  kept  thoroughly 
oiled.  The  table  top  should  also  be  kept  free  from  rust  by  the  fre- 
quent use  of  vaseline. 

All  parts  of  the  instrument  are  strong  and  well  made  and  none  are 
likely  to  get  ont  of  order,  bnt  care  should  be  exercised  in  using  it, 
however,  since  the  accuracy  of  the  results  obtained  will  depend  largely 
upon  whether  or  not  all  parts  are  kept  iu  good  working  order. 

Only  officers,  or  iutelligent  noncommissioned  officers,  should  be  per- 
mitted to  use  the  instrument. 

IH8TEDCTI0H8   FOTl   OPBRATIKQ   THE   INSTBUKBNT. 

It  is  assumed  that  a  tide  gauge,  to  show  the  height  of  the  tide  in  ffeet 
above  or  belnw  mean  low  tide,  has  been  placed  in  a  position  to  be  read- 
ily set-ii  liy  tlie  observer  at  the  instrument;  that  urie  oi*  mure  datum 
points  have  been  established  whose  exact  distance  and  azimuth  from 
the  instrnment  are  known;  and  that  the  instrument  has  been  set  op 
according  to  the  instructions  given  herewith. 

Before  attempting  to  get  the  direction  and  distance  of  an  object,  the 
observer  should  first  see  that  the  table  is  level;  if  it  is  not,  he  shoald 
make  it  so  by  means  of  the  three  screws  (1,  2,  2)  in  the  feet  of  the 
instrnment,  and  also  by  the  six  small  leveling  screws  iu  the  projecting 
lugs  (5),  if  such  are  in  use.  If  the  table  is  level,  the  arm  (6)  can  com- 
plete an  entire  revolution  without  displacing  the  bubble  of  level  (45). 

The  necessary  correction  for  tide  is  next  made;  this  is  done  by  reiad- 
ing  the  tide  gauge  and  making  the  exact  length  of  vertical  base  cor- 
respond to  this  condition  of  tide.  To  do  this,  set  the  index  of  the  ele- 
vating pivot  (31),  by  means  of  the  micrometer  screw  (28),  so  that  the 
altitude  scale  (29)  will  give  the  exact  working  base,  or  distance  of  the 
instniiuent  above  the  water  level.  This  correctidii  should  be  made  at 
least  every  hour,  oftener  if  great  accuracy  is  desired. 

I'nder  certain  atinospbeiic  conditions  thi-rc  will  be  abnormal  refrac- 
tion; to  ascertain  if  there  be  snch.  and  to  correct  for  it,  first  set  the 
range  .Hcale  ( 1-)  tu  read  the  distance  to  an  object  whos«.(  exact  range  is 
known.  Turn  tlic  instruuLcnt  on  the  object,  and  if  the  horizontal  wire 
does  not  coiTlc!d^^  with  the  water  lini'  of  the  object,  turn  the  micrometer 
screw  (i;!)  very  .sli^rlitly  nntil  it  doew. 

The  instruuicnt  hbdiild  he  ilow  ready  for  use.  To  get  the  azimnlh 
aiL.I  ranjrc  of  an  object,  with  the  Icit  hand  tuin  the  crank  (ISo)  to  bring 
the  vcili<'al  wire  r>f  the  instrument  on  the  desired  poiut  of  the  object — 
the  indices  (:!S  and  :i!l)  will  give  the  corresiiiuidin;,'  dcj^rce.s  and  minutes 
of  azimuth — at  tlie  same  time  move  the  crank  {'^2)  with  the  right  hand 
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until  tbe  horizontal  cross-wire  cuts  the  object  ob  the  wster  level;  tbe 
range  can  then  be  read  at  once  fhHD  the  eeale  (42). 

Note.— The  iustractions  given  herewith  for  operating  tfaeinetnuiieiit 
relate,  as  Mill  be  seen,  to  its  use  for  its  own  position  only,  and  do  not 
include  tbe  methods  of  communicating  the  infSonnatioik  obtained  wifli 
the  instrument  to  a  gun  or  battery  situated  at  a  distant  point  or  the 
means  of  determining  the  positton  of  the  target  with  xeteence  to  a  gun 
so  situated. 

(4613)  D.  W.  VULaiMS^ 


THE  LEWIS  BEPLOT7XR. 
(Piste  VI.) 

New  Tobk  AesbnaIi, 
OovEBNOBS  Island.  New  Yoek  Habbob, 

New  York  (Htif^  Apni  5, 1897. 

Sib  :  I  have  the  honor  to  forward  herewith  a  photograph  and  deeeitah 
tion  of  the  Lewis  replotter,  which  can  be  used  in  oonneotioii  with  tbe 
Lewis  ])osition  finder. 

Very  respectfally, 

Fbakk  H.  Phxppb, 
Major  J  Ordnanee  D^forimmU^  XT*  &  A^  (kmrnamUmg. 

The  Chief  of  Obdnanoe,  U.  S.  Army, 

WaMngUm^  D.  O. 


DESCBIPTION. 

This  device  is  designed  for  use  with  the  servioe-^rpe  Lewis  positkni 
finders  for  the  purpose  of  quickly  converting  ranges  and  admuths  as 
measured  from  the  position  finder  into  the  corresponding  ranges  and 
azimuth  of  the  same  target  measured  from  the  gun  itsett 

The  accompanying  photograph  shows  the  positton  finder  at  F<ttt 
Wadsworth  with  the  replotter  in  position  on  its  tabte. 

There  are  three  essential  parts  to  the  replotter: 

(1)  A  brass  arc,  which  is  really  a  segment  of  a  gear  wheel  inlaUL 
into  the  face  of  the  outer  rim  of  which  is  an  are  of  cdtokrid  gradnated 
into  degrees  and  numbered  to  show  true  asimuths. 

(2)  A  scale-bearing  arm  graduated  and  numbered  so  as  to  read 
directly  to  tens  of  yards,  pivoted  at  the  center  of  the  ace. 

(3)  A  small  minute  dial  with  its  necessary  mechanism  carried  on  the 
arm  so  that  its  small  motor  pinion  is  at  aU  times  in  mesh  with  tbe  teaOi 
of  the  main  arc.  The  dial  is  only  2  inches  in  diameter  and  is  gradnated 
and  numbered  into  minutes.  A  small  pointer  actuated  by  the  pinion 
as  the  scale  arm  is  moved  about  its  center  enables  the  operator  to  read 
minutes  of  azimuth  at  a  glance  and  without  the  aid  of  a  vemior. 
Degrees  of  azimuth  are  read  directly  from  the  large  arc  scale. 

The  scale  on  the  arm  of  the  replotter  must  of  course  be  the  same  as 
that  of  the  scale  arm  of  the  position  finder. 

The  *'  center"  of  the  replotter  corresponds  to  the  p  t  » 

or  to  the  center  gun  of  a  group  of  guns.    The  size  ot  i 
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be  de  term  ill  oil  by  the  field  of  tire  of  the  gun  or  yroiip.  Ordinarily  the 
Held  of  tire  will  not  exceed  li;o°.  but  in  certain  eiiecial  eaises  it  may  be 
30(1^,  or  all  arouud  lire,  in  wiiicli  case  tbe  replotter  arc  in  a.  comiiletA 
circle. 

The  device  is  very  simple,  tbe  jmrts  are  few  and  strong,  and  there  ia 
Dotliing  to  get  out  of  ndjustment  or  out  of  or<ler  with  ordinary  care. 
It  can  be  removed  from  the  fable  of  tbe  i>o8ttiou  tinder  and  replaced  iu 
position  in  a  moment  and  a  number  of  difl'e.rent  ^uus  or  groapa  can  be 
permanently  located  ou  the  table  of  tbe  position  finder. 

By  referring  to  tbe  pliotograpb,  the  use  of  the  replotter  will  be 
apparent  at  a  glance. 

One  operator  in  addition  to  the  obaerver  at  the  telescope  of  the  por- 
tion finder  is  needed. 

Tlie  operation  is  as  follows: 

The  observer  at  the  telescope  follows  tbe  moving  object.  At  tbe 
given  signal  he  stops  and  chIIs  out  tbe  range,  as  shown  on  the  range 
dial.  He  does  not  call  out  the  azimuth,  since  that  ia  alieady  indicated 
by  tlie  position  of  the  range-scalo  arm  jirojectiug  ovei-  the  table  iu  front. 

The  operator  at  the  replotter,  as  soon  as  he  hears  the  raage,  moves 
the  sliding  i»ointer  along  the  scale  arm  of  the  position  finder  to  the 
proper  range  and  then  quickly  brings  the  Replotter  arm  into  oontacb 
with  it.  He  then  reatls  the  ntnge  from  the  gun  to  the  object  directly 
from  the  scale  of  the  replotter  and  the  correct  azimuth  from  the  gun  is 
also  directly  i-ead. 

With  this  device  it  is  poasible  to  correctly  replot  the  position  of  a 
moving  target  with  i-eapect  to  the  gun  at  intervals  of  ten  aecoodii  of 
time  without  hurry  or  confusion. 

Uuly  one  extra  man  in  ruiguired  in  the  position -liuding  station,  and 
the  information  which  in  actually  used  at  tbe  gun  iu  layiUf^  is  received 
directly  t^om  the  position-finding  i^tation  by  telephone  or  telegrujih. 

(4613— Enu.  94) 
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